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AT THIS LOW PRICE FOR THE FIRST TIME 

AN EFFICIENT HOME AND FIELD ULTRA-VIOLET SOURCE | 
... IDEAL FOR FLUORESCENT ROCK COLLECTORS! 

THE AMAZING 

Tiger Eye Twin 
LONG AND SHORT WAVE ULTRA-VIOLET UNIT 

WITH THESE AMAZING 
only 

Tiger 

Eye Twin 

model 25-36 

shown 

with 

Battery 

Case 

The TIGER EYE TWIN, when equipped with 
the Battery Adapter Case model BA-245 (op- 
tional—$5.75) and two 45 volt #202 “B” bat- 
teries (optional—$3.25 each) can be carried 
right into the field to give you on-the-spot 
information about the minerals you discover. 
Show your fluorescent min- 
eral collection to your 

friends at home. See the 

FEATURES: 

® Most powerful for the 
. anywhere 

price 

® Based on the latest enginee? 
ing principles 

® Combines long and shon 

wave in one unit 

® Rugged all metal housing 

© Extra large filters 

© Comes set up, ready to use 

® Easy access for replacing 
tubes 

e Completely portable { 

field prospecting 

(with BA-245 case) 

® Operates on house current 
or batteries 

© Special circuitry for battery 
conservation 

® Light weight... 
only 1 lb., 15 ozs. 

® Compact ... 5%” 

® Completely guaranteed 

© FREE with each unit: 
identified specimens of 
long and short wave 
fluorescent minerals 

Six 

NOT A DO-IT-YOURSELF KIT 
IT COMES COMPLETELY ASSEMBLED . 

different fluorescent re- READY TO USE 
sponse of many minerals Write for more information, or use this handy coupon to 

and how they “switch” order your unit today... 
colors under long wave and  ipudeuheaaepeatepieneaietesestentetetestententenntententetente ' 

short wave ultra-violet Black Light Eastern Corporation 
EXTRA BONUS: Twelve page fact 4 Manhasset Avenue, Port Washington, L.!., N.Y Dept. ES-5 

filled booklet. “The Unseen World Please rush 
Around Us”, including extensive | Tiger Eye Twin(s) 225-36 @ $29.75 ea | 
lists of fluorescent minerals, woods, | Battery Adapter(s) #BA-245 @ SJ5ea 

ete. | (with carrying strap) : { 

Manufactured and guaranteed by: “6 volt 3202 8" batteries @ 32% ea 
| ‘eaquire TOTAL $ | 

BLACK LIGHT j Postag insurance and handling 
} { Mississipp! .50—West of Mis ppl $1.00 

EASTERN | eck oF money | 
CORPORATION a | | Add 

Port Washington, L.!., N.Y } State Zone 
i § * i 
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EDITOR'S MEMO PAD 

The Ishpeming field-trip Convention was wonderful 
Rap, and "What are you looking for? 

THE MAKING OF CHINESE JADES Frank Moran 

ls an intricate process beset with many difficulties, requir- 

ing much time and patience 

AN ACRE OF-CAVE PEARLS Gail F. Moulton 
Not all pearls are found in the oceans. Did the cave man 

wear pearls—we wonder. 

MISSISSIPPI RIVER PEARLS Ben Hur Wilson 

Excellent pearls are also found in fresh inland waters. 

Perhaps you had better try your luck. 

GLACIERS: THE ROCKHOUND'S 
BENEFACTOR 

Are we living on the verge of another Glacial Epoch. Our 
author thinks we may be 

UNCOVER BONES OF MASTODON Contributed 

Many strange things may be found in the Midwest glacial 

drift—even Mastodon bones 

MYSTERIOUS CHATOYANCY 

An expert explains this striking mineral property in lan- 

guage al/ may understand 

BOOK REVIEWS 

Expertly done 

readers. 

Rip 

Emerson Pugh 

Frank L. Fleener 

these are appreciated by many of our 

MIDWEST CLUB NEWS 

No one knows better what goes on among our Clubs than 

our efficient Midwest Secretary 
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SPELEOTHEMS James F. Quinlan, Jr. 

A big name for a nof so common property of many cave 
formations 

Bernice Rexin 
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Ward's New Geology Catalogue 
(No. 603—August, 1960) 

Offers You the Choice of the BEST 

Mineral, rock and fossil collections—Mineral, rock and fossil specimens 

—Aids for crystallographic study—Models: geomorphological, crystal 

form, structure—Color slides for geology—Superb photographs of min- 

erals—Black and white slides for astronomy—Superb selection of the 

finest storage and display equipment—Lapidary equipment—Fluorescence 

and radiation equipment—Field and laboratory supplies. 

WARD’S NEW GEOLOGY CATALOG IS THE ANSWER TO YOUR NEEDS 

Price $1.00 

Ward's Mineral Specimen Catalog, FM 12, lists individual mineral specimens, popular 

collections Free on request 

WARD’ piles SCIENCE 

SSTASLISNMEN TS. INC. 
P.O. Box 1712 ROCHESTER 3, N.Y. | 

Gem Cutters Guild of America 
Invites you to accept 

the many advantages of a membe rship . 

@ 12.00 per year brings . . . a free gem slab when you join . 
one show piece slab of high quality gem cutting material 
each month . . alternate selections if desired, a membership 
card, 1960 copy of Trophy Notes that tells about other serv- 

é | ices and materials available to members. A free information | | 

service designed to help YOU with your individual hobby 
problems . . Join Today. 

@ AND NOW .. along with our gemcutting material we offer 
choice specimens of Mazon Creek fern fossils . . over 100 different species 1-choice 
specimen (both halves) 1.00 (add .20 postage) Jr. Collector set of 12 identified fossils 

5.00. Advanced Collector set of 12 identified fossils 10.00 . . we sell to museums 
and welcome the opportunity to help you add new specimens to your collection. 

@ An easy aid to fern fossil identification and study . . page after page of photographs . . 
a life’s work on this subject . . we offer George Langfords book THE WILMINGTON 

COAL FLORA . . 9.85 per copy postpaid . . over 300 pages of real assistance . . we 
have some first editions . . autographed by the author at 20.00 . . published by ESCONI 
associates 

@ We reached around the world for these . . definitely NOT run of the mill . . but our 
own selected assortment of GEM CUTTERS GUILD OF AMERICA GEMBERRII 

BAROQUES" 
$6.00 half Ib 

Don't settle for less than your hobby dollar will buy . . Join Gem Cutters Guild of 

America Today. 
See us at Booth Five at the Rockrama in Sept. at Decotur, Ill 

{132 Madison Ave. Brookfield, 



Editor’s Memo Pad 

ISHPEMING FIELD TRIP 

MORE than 800 Midwest Club members 

and visitors from other Federations were 

on hand to register for the 20th Annual 

Convention of the Midwest Federation 

held June 30th to July 4th in the iron and 
copper country of Upper Michigan, with 

headquarters at Field Trip 

every 3rd year by 
Ishpeming. 

conventions are held 

the Midwest in lieu of the more 

type where exhibitors and 

inate the scene. 

The and Minerals 

Club were hosts on the occasion and un- 

der the most efficient leadership of their 

president “Bob” Markert, 
president of the Midwest Federation, a 

superb job of planning and entertaining 

was Well organized daily field 

number all told, planned by 

were known col 

many trips 

smaller groups and individuals 
who prefer to travel on their own 

Excellent programs held 

trading posts and silent auctions 

Visits to splendid local 

much to the interest 

meeting closed on 

formal 

dealers dom- 

Ishpeming Rock 

who also was 

done. 

trips, 14 in 

the hosts, 

iecting areas, 

made to well 
besides local 

made by 

were daily, 

and 

added 

, and the 

Sunday evening with 
two fine banquets, one for the 

another for the ‘younger fry.’ 

banquet was the largest eve 

Federation and was the at which 

beautiful commemorative plaques were 

presented to all presidents by the 
Federation. 

Midwest members will forever be in- 

debted to the entire Ishpeming Club 

working together as a well knit team fo1 

a very wonderful time, which promises 

long to be the high-light of the many 

other fine conventions of the Federation 

collections 

of every me 

adults and 

The adult 
he ld by the 

CASIO! 

past 

held throughout years past. 

The usual business meeting and the 
selection of site for the 1961 Convention, 

which is to be at Saginaw, Michigan, took 

place. B.H.W 

i aml 

THANK YOU ISHPEMING! 
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ASSOCIATE EDITOR HONORED 

DONNAFRED HOFF, director of our 

art lapidary section, was selected as the 

out of state Judge for the Wind River 

Valley Artist Guild Show held in River- 
ton, Wyoming during the first week of 
August. She and two other local judges 

also had ‘‘one man shows” of 20 paintings 
each. The Wind River Valley Artist 

Guild is comprised of members from 
Lander, Riverton and Dubois, and many 

other out of state artists. This annual 

event always attracts many visitors. 

* > * > 

LETTERS OF INTEREST 
Downers Grove, Illinois. 

Earth Science Editor: 

You may be interested to learn that 

during my long recent illness my asso- 

ciates of “Telephone Pioneers of Amer- 
ica’”’ wanted to keep me in good reading 
material, and upon my recommendation 

they presented me with a copy of “The 

Evolution of North America” by Phillip 
King. 

This selection was made easy for me 
by just turning through my back issues 

and looking your good Book Re- 

views which are always so ably abstracted 

by your several expert reviewers. 

May I congratulate you and your staff 
for your increasingly useful, attractive, 

and well illustrated magazine. 

Dr. Wilbur L. 

* * * * 

over 

Hoff 

Bloomington, Indiana. 

Dear Editor: 

I appreciate your kindness in sending 

me two copies of the review of Fossils: 

Prehistoric Animals in the Hoosier Rocks 

which appeared recently in EARTH 

SCIENCE. I believe the review was a 

very fine appraisal of my publication. 

Very cordially yours, 

T. G. Perry, 

Associate Professor of Geology 
Indiana University 



Franklin Mineral Notes 

A tribute is due John S. Albanese, 

who through the years has contributed 

many splendid articles published in Earth 

Science. He has one of the most ambi- 

tious individual projects in mineralogical 
history now well under way with the 

completion of the first year of publica- 

tion of ““Notes on the Minerals of Frank- 
lin and Sterling Hill, New Jersey.” 

Albanese, a dealer specializing in min 
erals of the rich Franklin area, is recog 

nized as perhaps the ablest expert in 

sight identification of the scores of rare 

and unique minerals that have ccme out 

of the now depleted zinc mines in north- 

ern New Jersey. He has also had remark- 

able opportunity through purchase and 
distribution of large collections of Frank- 
lin minerals, and as a consultant to Har- 

vard University and the National Mu- 
seum in Washington to develop his 

knowledge of the complex mineralogy of 

this region. 

In October, 1959, he began publication 

of the multigraphed quarterly which is 

now starting its second year. This first 

issue contained what is perhaps the best 
explanation extant of the geological 

processes that formed the Franklin area 

ore deposits. This subject was continued 
in the second number, together with ex- 

tensive notes of the history of owner 

ship and exploitation of the Franklin 

mines, extending as far back as 1730. 

The geological study is continued in 

the third number, together with 
on the involved ownership of the 

ling Hill mines. The chief feature of the 
fourth number is a comparison of the 

minerals of Franklin and of Langban, 

Sweden, its nearest rival for number 

and variety of rare species. All of the 

numbers contain shorte 

species, changes in nomenclature and 

classification, and items of interest about 

collectors, mineralogists, and the history 

of the region which 

across in his 

subject. 

notes 

Ste) 

notes on new 

Albanese has run 

long connection with the 

Present plans are to « publi 

cation, if enough inter 
ested in supporting this solely non-profit 
quarterly. Now that an aggressive new 

mineral club is active at Franklin, and 

Prof. Charles Palache’s classic Profes- 

sional Paper No. 180 on “The Minerals 

of Franklin, N.J.,”" has been reissued by 

the U.S. Geological Survey, there should 

be a new awakening of interest in this 

mntinue 

collectors are 
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locality, which supplies the 
tacular fluorescent specimens produced 

in the United States, and which 1 

throughout the world as an unrivaled 

source of unique species. 

The excellence of John Albanese’s qual 

terly publication “Notes on the Minerals 

of Franklin and Sterling Hill” has been 

recognized by the Library of Congress 

which recently subscribed and ordered all 

most spec- 

known 

back copies. 

Albanese still has a supply of issues 

of the first volume of the notes, which 

may be had for 50 cents each or $2 for 

the four. Subscription to the publication 

will be $2 a year, and the support of an 

additional 200 subscribers will enable 

him to continue with his service to col- 

lectors. Albanese’s P.O, Box 

221, Union, N.J. 

address is 

Russell P. MacFall 

. Note: Earth Science urges any of its 
readers who may be interested in the 
phenomena of fluorescence or fluores 

cent minerals to avail themselves of this 
opportunity before the supply is ex- 

hausted. 

RIP RAP 
California has honored one of her illus 

trious daughters, Mrs. Ruth Kirkby, by 

naming two previously unidentified fossil 

species “kirkbyae.” Through her articles 

and lectures Mrs. Kirkby is well known 

to paleontologists throughout the entire 

country. 

The city of New York has lost one of its 
engineers to the mineral Our 

felicitations to Winston Gold of Flushing 

on now being able to devote his entirs 

time to Globe Minerals. 

business. 

Many men with ideas have sighed with 
Job: “Oh, that my words were now writ 

ten! Oh, that were printed in a 

book!” Indiana’s John Willhamme: 

achieved his dream with “Rock Polishing 

for Everyone.” Rock and maga 

written to be read and a word 
of commendation is due to dealers who 

they 

books 

zines are 

invest money and space in order that the 

best may be 
liked our little 

widely available. If you 

“Agates, Anyone?” 

in the August issue, Lloyd Harazim of 

Office Specialties in Seattle writes to say \ 

story 

he has the publications to which we re- 

ferred you 

—_$—p@—___ 

December issue ad deadline 
is October 10th! 



Illinois Field Trips 
Geological Science Field ‘l!rips to be held in the Fall of 1960 and the Spring 
of 1961, sponsored by the Illinois State Geological Survey, are as follows: 

September 17, 1960 
October 1, 1960 

October 15, 1960 

April 15, 1961 
May 6, 1961 
May 20, 1961 

Milan, Rock Island County 
’ana, Christian County 
Harrisburg, Salina County 

Sparta, Randolph County 
Hamilton, Hancock County 
Morris, Grundy County 

For detailed information address the Survey at Urbana, Illinois. 
i 
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“What Are You Looking For? 

PERHAPS, ‘What is worth looking for,’ 

would be a more appropriate question. 

As was the experience of the writer fifty 

years, more or less ago, whenever a geol- 
collector entered a farmer’s 

seeking his permission to ex- 
plore about his ‘place’ while searching 

for minerals or fossils, nine times out of 

ten the farmer would look up and drawl, 
“What are ye lookin’ for, GOLD?” 

How times have changed—now he most 

likely will “Are looking for 

agates?” Be this as it may, what are we 

actually looking for? Too many rock- 

hounds, it seems, simply go out collecting 
with nothing particular in mind, just 

looking around to see what they may find, 

and they do of find 

many interesting things, frequently some 

of which much worthwhile. 

Seriously, may we suggest that while 

all of us do have different objectives, de 

pending of course upon ou! 

ogist oO! a 

barnyard 

Say, you 

course sometimes 

being very 

own individ 

ual tastes and interest, and in a measure 

where we live, and what actually may be 

found in ou. that one should 

looking for some- 

just isn’t there. However there 
objects almost 

region 

not waste his time in 
thing that 

are many 

that should always 

open for, and may often 

be found in the most unexpected places. 

Allow us to mention at least three good 

items that ars really well worth looking 

ey erywhe1 e 

one keep his eyes 

the Se some of 

for. 

First, the skeletal remains (bones, if 

you please) of large r perhaps even 

smaller mammals of former times which 

may frequently be found in the glacial 

drift of Pleistocene age, or even else 

where upon occasion. Mammoth elephants 

and mastodons bones are always of ut 

most importance, and due to their large 

strength are frequently well 

preserved, and not too uncommon. Watch 

for them especially around 

swampy regions 

size and 

places in 

where excavations are 

going on. Many other things of interest 

may often be found there also. 
Second, copper nuggets, both large o1 

small, which may have been carried far 

southward, in fact as far as the glaciers 

extended, from the Copper Country ‘way 
up north.’ Due to their great weight 
these are seldom carried further than 
the southern limits of glaciation, while 
agates and other medium weight min- 
erals are often even carried as far as 

the oceans. Copper nuggets, so called, 

are valuable and make interesting ‘show- 

pieces’ in anyone’s collection. 

And lastly, but not least, there are the 

meteorites from heaven,” 
some being no larger than pebbles, and 

others—a few, which may actually weigh 

many tons. Farmer Harvey Meevers re- 

few miles of Mapleton, 

while plowing his corn, in 1939, 

struck a heavy object with his plow which 

turned out to be a 

“messengers 

siding a east 
Iowa 

rare iron meteorite 

now proudly displayed in the Chicago 

Natural History Museum. In our fast 

approaching space age meteorites are 

now becoming objects of untold value in 

aiding us to interpret many facts con- 
cerning our amazing Universe, which 

man must learn more about before he 

proceeds much farther. WATCH OUT 
FOR METEORITES, wherever you are. 

You may be the lucky person who by so 

doing may make a worthwhile contribu- 
tion to science. 

OUR AUTHOR 
We are proud to present another splen 

did article from the pen of Frank Moran, 

who wrote so interestingly on the sub- 

ject “Materials of Chinese Jade” in our 

December 1959 Our author has 

only recently returned from Hong Kong, 

where he visited his daughter while 

there, and no doubt had the opportunity 

to examine and study many beautiful art 
jade objects in their native environment. 

What a great thrill this must have given 

him, 

issue, 
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Reviewers acclaim 

the 1960 edition of 

Namowitz and Stone’s 

EARTH SCIENCE 
THE WORLD WE LIVE IN 

“This copiously and beautifully illustrated text for students of earth 
science is now in its second edition. Ten major improvements have 

been made, from bringing the latest scientific information available 

into the discussion and descriptions, some based upon findings made 

during the International Geophysical Year. to additional illustra- 

tions. New York State Education 

“The 614 pages are packed with factual data, ac- 

companied by excellent photos. sketches and draw 

ings on almost every page, and these alone will convey 

a considerable amount of fascinating information.” 

The Mineralogist 

“This is one of the best. if not the best. book on the over-all story 

of the earth that we have seen and could make a wonderful introdue- 

tion to these sciences for every rock-hound ... If you want a complete. 

yet easy to read book that will tell you about all phases of the earth. 
its rocks and its environment. this is it.” Gems & Minerals 

“This excellent introductory text will stimulate many 

students to engage in further study. The authors have 

rendered a noteworthy service to education at the se 

ondary level.” Earth Science 

“The appearance of this much improved textbook for secondary 

school earth science is very timely in the light of the current explosive 

interest in earth science among school systems across the country. The 

subject matter is completely reorganized and up-dated. The book is 
very well illustrated and attractively bound with full color photographs 

on the cover.” GeoTimes 

D. Van Nostrand Company, Inc. 

120 Alexander Street Princeton, New Jersey 
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The Making of Chinese Jades 
By FRANK MORAN 

THE of making 

jade is usually called carving, 
result jade carving. The 

however, is not carving in the sense of 

wood carving where a knife cuts pieces 
away from the material or in the sense 

of stone carving where hammer and 
chisel remove the stone. The carving 
of Chinese jades is a grinding opera- 

tion using an abrasive and a tool to 
wear away and form the jade. 

Just what kind of abrasives and 

what kinds of tools were used in mak- 

ing ancient Chinese jades is not too 
clear from the ancient writings. Direc- 

tions for a “Do it Yourself” project in 

process Chinese 
and the 
process, 

a 

a 

jade carving are not available from 

this source. Writers and historians 

looked down on manual labor as be- 

neath their dignity, and perhaps the 

mastering and memorizing of the 
thousands of characters in’ Chinese 

A pierced, fret-saw type medallion of white 
jadeite sculptured both front and back. 

writing left little time for other in- 

terests. Perhaps, too, the jade carvers 

jealously guarded the secrets of their 
craft from writers and all outsiders. 

Probably very old carvings were 
made with quartz sand and soft tools 
such as bamboo. A creditable duplica- 
tion of the small conical shaped holes 
in ancient jades can be made with a 
bamboo splinter and quartz sand. The 

larger holes such as those in “pi’s” ex- 
hibit the same conical shape and were 
probably made using a bamboo section 

to grind a ring into the jade. The rings 

were ground from both sides and, on 
meeting, the center fell out leaving a 

iarge hole. The conical shape would 
indicate a soft tool which wore away 
rapidly in the grinding process. 

The only other clue as to how ancient 

jades were carved with soft tools is the 
methods used by the Maoris in New 

Jade vase of graceful proportions with loose 
ring handles rarely seen. 
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Zealand to carve “greenstone” or neph- 

rite which is a jade. Up until the dis- 
covery of New Zealand in 1769, the 
Maoris were entirely ignorant of 

metals. Their weapons, tools, and or- 

naments were based on use of wood, 

whalebone, stone, and shells. A great 

deal of cutting of “greenstone” was 

done with wood and wetted sand. Cut- 

ting of pieces for clubs was done with 

thin slabs of sandstone which were set 

into wooden frames to make a saw. 

Slate was also used as a saw. Drilling 

of holes in the clubs was accomplished 
by fastening a sharp flint into the end 
of a stick, wrapping a string around 

the stick so that two ends could be 

pulled alternately, and pressing the 
sharp flint into the stone by a bearing. 
As the flints became dull they were re- 

placed. The holes are crude with a 
large taper or crater on both sides. 
Ornaments, some in shape of a human, 
with better carving were also made. 

Perhaps the ancient Chinese used sim- 
ilar technics to produce jade carvings. 

Later Chinese writings refer to a 

K’un-wu knife which, it was _ said, 
would cut jade like clay. The name 

K’un-wu was doubtless the region or 

source of smelted iron or iron in late 
Chou and Han times. In the “History 

of the Sung Dynasty” (Sung 317- 
1220AD) there is a passage which 
reads, “Jade is an extremely hard ma- 

terial, and can only be carved by means 

of the K’un-wu knife and toad grease.” 

Toad grease is general term for a 

greasy substance, and perhaps grease 

was used to keep the abrasive under 
the “knife” as it was worked back and 

forth by hand. Grease would make it 
easy to apply abrasive to the working 
edge and would tend to hold it in place. 

The methods of carving described 

so far are crude and slow. Quartz 

abrasive, whether in the form of fine 
sand or in the form of sandstone, is 
not very efficient for carving jade. Its 

hardness is 7 on Mohs scale compared 
with a hardness of 6% on Mohs scale 

for nephrite. The labor involved in 
carving with quartz is enormous. 

By the time of the Tartar conquest 
of China and the setting up of the 

Mongolian dynasty under Kublai Khan 

170 

(Genghis Khan), there are indications 

of a better abrasive being available. 

In the “History of the Yuan Dynasty” 

(Tartar 1280-1368AD) there is refer- 
ence to setting up of an official sand 
depot in Mongolia for collecting sand 

produced by 106 families. The an- 

nual production was several hundred 
pounds for the 106 families and this 
production was sent to Peking for use 

of jade workers. The small output of 
“sand” for so many people would in- 

dicate the crushing and grading of 

some hard mineral into a “sand” suit- 
able for grinding jade. This might 

have been garnets, but garnets are not 

much of an improvement over quartz 
for grinding since almandine garnets 

or spinel have a hardness of 74%. Prob- 

ably the “sand” referred to was 
crushed black corundum or emery. 

This is native alumina or aluminum 
oxide and is the hardest mineral with 
exception of the diamond. Its hardness 

is 9 on Mohs scale, and it is an excel- 
lent abrasive. Corundum in a pure, 

translucent or transparent form is a 

gem, and if blue is known as sap- 
phire, and if red as a ruby. The use 
of black corundum undoubtedly made 

possible the large carvings which be- 
gin to appear in the thirteenth cen- 

tury, but possibly this material was 
used before this time. 

Perhaps the best known large carv- 

ing of this time is a huge wine bow] 

which was described by Friar Odor 

of Pordenone as a result of visiting 

China from 1323 to 1328. This is prob- 
ably the same bow! that was in Peking 

before World War II and was photo- 

graphed by the Crown Prince of 
Sweden. The jade is nephrite and most 

of the bowl is a dark green, so dark 
that the bowl is known as the “Black 
Jade Wine Bowl.” There are streaks 

of lighter green and grey which are 

utilized in the design of the carving. 

Dragons and other monsters are shown 

diving and emerging from waves, and 

the whole design provides an impres- 

sion of great strength and action. The 

bowl is somewhat irregular in shape 

and the diameter varies from three 

and a half feet to four and a half feet 

and the height is two feet. Friar 



Odoric, in the fourteenth century, re- 
ported its value as being more than 
that of four great towns. 

The actual mechanics used in carv- 
ing these old large pieces will probably 
remain as much of a mystery as the 
mechanics used in building the Great 
Pyramids of Egypt. Perhaps rotary 
tools, instead of rubbing the jade by 
hand with tools, were used. Yet, refer- 
ences to rotary tools are few. The first 
definite statement of the rotary saw 

principle is in 1637, “When a piece of 
jade is to be divided, a circular iron 

plate is first made. Sand is put in a 
bowl of water. The plate is rotated by 

treading with the feet while sand is 

applied to it and gradually cuts into 
jade until at last the latter is sawn 
thru.” The statement would indicate 
the use of a treadle lathe with a rope 
wound around the shaft and the two 

ends of the rope attached to two 
treadles. Alternate depressing of the 
treadles with the feet would cause the 
shaft with its attached saw to rotate 

in alternate directions. Another indi- 
cation of early use of rotary tools is 

found in the grooves in some old 
pieces. When these are examined under 

a high power magnifying glass, very 

fine rotary scratches are observed 

which could have been made by a ro- 

tary tool, but references to rotary 

drills and tools in histories and litera- 

ture are not known at these early 

times. 

Modern Chinese carving methods in 

use between World War I and II were 

observed by an Englishman, Howard 

Harsford, in Peking and are perhaps 

similar to older methods. The modern 

(Continued on Page 182) 

Exquisitely carved vase of white jade, having loose ring 
handles and lid with symbolic figure. Symbolic jade 
plaque, elaborately carved by 
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An Acre of Cave Pearls 
By GAIL F. MOULTON 

ON August 2nd, 1958, a very unusual 

deposit of cave pearls was found in south 

western Virginia. The deposit is unique in 

that it is not under water. An investiga 

tion was undertaken to determine how 

this was possible 

Glenwood Church Cave, where the de 

posit was found, is located on the south 

east side of Route 604, seven miles south 

west of Tazewell, Virginia. The entrance 

is 50 feet up a steep, rocky slope on the 

east bank of Maiden Spring Creek 

The entrance room of the cave is 50 

feet wide, 6 feet high, and 70 feet deep 

The floor is covered with breakdown and 

hard packed dirt. Water drips from the 

entire surface of the roof, but the drip 

ping is concentrated at the rear of the 
room, where two small streams seep into 

the entrance room from higher regions 

of the cave. The water leaves the entrance 

room by percolating through the floor 

(Fig. 1.) 
The cave pearls are located in a band 

that extends across the back of the en 

trance room. The deposit is 35 feet long, 

15 feet wide, and 4 inches deep. It is 

under the section of the roof which drips 

the most, and the smaller of the two 

streams flows through the bed lengthwise 

The dripping and the running water keep 

the pearls wet, but apparently not under 

water 
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Figure |. Solid arrows show the streams. Dashed 
arrows show where water would flow if water 
reached Point |. Point 2 is the lowest part of 
deposit. Point 3 is the highest part of pearl 
deposit. Point 4 is a passageway as indicated. 

The pearls are all light tan in color, 

and range in size from 3 to 20 mm. in 

diameter. The largest are on the surtace 

of the deposit and the sizes graduate 

downward. Those which are surrounded 

by other pearls are very smooth and lus 

trous, whereas those which are exposed 

to the air are rough and dull looking 

Several specimens were dissolved in 

hydrochloric acid, and it was found that 

they had formed around a quartz grain 

of sand. By cutting a number of them in 

half, it was observed that the internal 

structure of the larger ones is quite dif- 

ferent from that of the smaller. The small 

pearls are dense, closely banded, and have 

no crystal structure visible to the unaided 

eye. The larger ones have a core of dense 

material which is surrounded by a wide 

area of coarse, porous material, which ts 

in turn covered by a dense shell. (Fig. 2.) 

Very tew of the large pearls are perfectly 

round Most are oval, or roughly round 

Cave pearls are believed to be formed 

in the manner described by Norbert Cas 

teret in Ten Years Under the Earth, an 

excerpt of which follows 

In a basin of moderate depth, fed 

by a cascading thread of water, the agi 

tation of the water keeps grains of sand 

In suspension If the water has enough 

calcium content, and the stream is not 

too violent, these little fragments roll 

r — FC rr 

= 20mm ~ 

| FIGURE 2 
- ee | 

Figure 2. Cross section of Pearls, showing con- 
centric layers of essentially the same materials 
having structurally different character. 
A. Dense calcium carbonate. 
B. Course, porous calcium carbonate. 
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Highest part of pearl deposit. 
{Point 3, Figure |) 

perpetually in the whirl px ol, and grad- 

ually take on a limestone deposit. The 

pearl, continually rolled about, becomes 

almost spherical and extremely hard.’ 

Mr. Casteret states further that the size 
of the pearls is limited to about that of a 

pigeon S gg, because when they approac h 

that size they are too heavy to be agitated 

by the falling water and become attached 

to the floor 

In an article by J. Hoover Mackin and 

Howard A. Coombs (Journal of Geology, 

Jan. 1956) it was reported that by the 
observation of pearls in an abandoned 

proven that 

pearls of 10 to 13 mm. can be formed in 

35 to 42 

iron mine it had been cave 

years The relatively short time 

of formation would indicate that if con- 

ditions were altered after the formation of 

a deposit it would take an equally short 

period to destroy them. If a deposit 1s 

found that has most of the known condi 

tions required for the formation of pearls 

it can be 

the process of formation 

assumed that the deposit iS in 

The pearl deposit at Glenwood Church 

all but one of the 

throught to be necessary for pearl forma- 
Cave has conditions 

tion—the submarine condition. Even if 

the pearls were flooded, the water would 

flow out of the cave entrance before cov- 

ering half of the pearls, because one end 

of the deposit is a full foot higher than 

and also the the other entrance 1s at a 

lower elevation than the higher part of 

the pearl deposit (Fig. 1.) 

It was thought possible that the pearls 

or rolled down 

cave, but 

no such pos 

could have been washed 

from a higher section of the 

further investigation revealed 

sible source 

Pearls from Glenwood Church Cave. Assorted 
sizes—3 to 20 mm. 

Depending on the calcium content of 
the water dripping on a deposit, three 

possible sets of conditions could result. 

1) If there is little or no calcium in the 

water the pearls will be eroded away. 

2) If there is too much calcium the pearls 
will be cemented together in a solid mass. 

3) If the amount of calcium in solution 

is somewhere between the two extremes 

the pearls will either stay the same or in- 

crease in size. 

Since there is no evidence to indicate 

erosion or cementation of the pearls in 

the Glenwood Church Cave, and keeping 

in mind the short period required to form 

or destroy cave pearls, the conclusion can 

be drawn that these are in a state of devel- 

This would lead to the conclu- 

sion that a pool is not necessary for the 

formation of cave pearls as long as the 
deposit is kept wet and agitated by water 
dripping on it or trickling through. 

Photos by author, Gail F. 

( pment. 

Moulton. Cour- 

lesy ¢ f the National Speleological Society 
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A New Arkansas Diamond Find: The 

latest report of a worthwhile diamond 

find in the Arkansas fields, was one made 

by Niels Bach of Ludington, Michigan. 

A conservative estimate of its value is 

said to be about $6,000, and this isn’t 

“peanuts” in pocket. Con- 
gratulations, 

anybody’s 

Niels. 

* 

16th Chicago International Exhibition 

of Nature Photography 

Deadline January 16, 1961. Exhibition 

February 5 thru 25, at the Chicago Nat- 

ural History Museum, Chicago 5, Illinois. 

$1.00 plus postage for 4 slides. $1.00 plus 
postage for 4 prints. Entry forms from 
Mr. H. J. Johnson, 2134 W. Concord 

Place, Chicago 47, Illinois. 
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Mississippi River Pearls 
By BEN HUR WILSON 

FEW Midwest Rockhounds that 

some ebethie. finest Rem, peagls are to be 

fo in thé. ‘fresh watet damseq mo 
lusks) of our inland streams and watéfs 

realize 

Clam diggers who gather tons of mussel 

shells annually for the pearl button in 

dustry, frequently make nice side lin 

profits by carefully searching for these 

gems while at their work. This has been 
] ] going on for over a century. Individual 

pearls of highest quality have been found 

which have been sold for as much as 

one thousand dollars 

The early Indians, who sometimes used 

food, also knew about the mussels for 

them and employed them for ornaments, 

their burial 

shells of the 

as is evidenced by finds in 

mounds. Even the mollusks 

themselves, which consist of very thin 

built up layers of the mineral aragonite 

(Calcium Carbonate) possess a most 

beautiful pearly lustre (nacre), which 

is known as ‘Mother of Pearl 

In the late eighteen sixties in the littl 

town of Clinton, Iowa, several brothers 

used to hunt along the mudbanks of the 

Mississippi river for clams. From the 

shellfish 

water pearls and sell them. The 

they would extract the fresh 

youngest 

Howes As 

he grew older, he bought up the 
: t 

of these brothers was B. D 

pe irls 

triends and sold 

States. In 

from his brothers and 

them throughout the | 

1870 the firm of Howes Bros 

lished in a small 

B. D. Howes, Sr., 

nited 

was estab 

Here 

grew up in the business 

store in Clinton 

The small Iowa firm gained a nation 

wide reputation ror prec mous gems and 

counted many famous personages among 

its patrons, including the renowned stage 

beauty, Lillian Russell 

More years ay Mr Howes 

became that 

than fifty 

convinced the er 

tion and prosperity expansion of the fu 

ture lay in California, and moved his 

family to Los Angeles. There in 

with his young son Durward, he es 

tablished the first B. D. Howes and Son 

store in the Brack Shops in downtown 

Les. Angeles Specializing». sg? genuine 

péarls, the firm seom became the 

nized source for this exquisite gem, a post 

tion it holds to this day 

Incidentally, a -great pearl button in 
dustry also has grown up, centered about 

Muscatine, Iowa, which has long been 

known as the pearl button capital of 

the world, which annually produces pearl 

buttons by the millions. For beauty and 

utility they have no equal. The mark of 

a high grade shirt or dress, is to this 

lay the quality of the pearl buttons used 

thereon 

Recently 

glass and 

since cheap plastic materials 

other types of substitutes for 
r 

good buttons have been encroaching upon 

their business, more and more of. this 

beautiful ‘mother of pearl is being uti 

lized for the making of brooches pins 

earrings and other forms of ornaments 

and jewelry, too numerous to mention 

These also are being manufactured by 

the industry, which today is almost 

fighting for its survival 
] 

As excellent lapidary material, this 

too 1S being em successfully 

by Joe and Betty Phetteplace in the mak 

most 
? 

} loyed 

ing of their superb mosaics and other 

works of art, in their studios at Wauzeka 

Wisconsin, 

various colors coming from many places 

along with other shells of 

throughout the world. They are now 

exhibiting what is said to be the World's 
P r . , 

most be iutiful and elaborate mosaic Of 

The Century of Progress Exposition 

onsisting of more than tet of Chicago, « gp I 

other art 

il Wau 

g viewed by hun 

thousand with pr1eces, il ny 

mosaics, in their home Museun 

zeka. 

dreds of people annually 

where it 1S bein 

I Not I tai 

rks of Earth Scien t 

Man-of-War,”’ Sept 5; “Mosaics I 

M Mar Celtic ¢ M 

M P M 



GLACIERS: The Rockhound’s Benefactors 

By EMERSON PUGH 

Artist's conception painted in vertical exaggeration, of how the frontal lobe of a pre-historic 
glacier forced the Mississippi out of its course and made it take a detour course. 

WHEN struggling with a 

fresh layer of snow almost every day 
for a rather extended period last win- 
ter, did you begin to wonder if there 

was a new ice age looming up for the 

near future? If had learned 

company, for the question of ice ages, 

past and future, has been the subject of 

much study 

you were 

si) vou 

by geologists. Recently 

there has been a theory developed by 

Dr. W. M. Ewing and Dr. W. L. Donn 

of Columbia University which answers 
these questions, and which has much 

data to support it. 
These two geologists reason that the 

Pleistocene ice ages were started by 

the migration of the North and South 
into the Arctic and Antarctic 

The earth, which had been 

spinning about an axis which came to 
the in the East Indies, now 

shifted its axis to the points we now 
call the North and South poles. This 

shift may have occurred suddenly or 

over a period of centuries, and may 
have occurred in several steps. Mag- 
netic studies of rock formations over 

observational 

poles 

oceans. 

surface 
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widely separated areas of the earth’s 
surface show magnetic patterns which 

indicate that at some time in the 
earth’s history the North magnetic 

pole has been located at points rang- 
ing from the center of the United 
States southward and westward 
through Hawaii and into the area near 
the Philippine Islands. 

The cause of the shifting, while it 
cannot be proved positively, was prob- 
ably due to changes in the center of 

gravity of the earth, caused by defor- 

mation resulting from _ rotational 

stresses or from volcanic action. This 
deviation from a true spherical shape 
exists at present, as shown by meas- 

urements taken during the Interna- 

tional Geophysical Year. It is thought 

that the earth shifted its axis of rota- 
tion to reduce the stresses which the 

irregular contour would produce, just 

as large commercial centrifugal dryers 

correct for uneven loading by spring- 
ing their supporting shaft to bring the 
center of rotation through the center 

of gravity of the load. 



At the time of the shift, the Arctic 
and Antarctic oceans were ice free; 
in fact, they were located in a tem- 
perate or subtropical area, as shown 
by the large coal deposits found in 
Alaska and northern Norway. The 
vegetation which produced these coal 
beds could have existed only in tem- 
perate or warm climates. With the 

shift in rotation, two changes oc- 
curred. The amount of radiant heat 
from the sun per unit of area was 
greatly reduced in the Arctic and 
Antarctic, and the clouds formed from 
moisture picked up by the air from 
the open oceans tended to reflect back 
an appreciable part of the heat which 
was directed toward that part of the 
earth’s surface. This caused a drop 

in the amount of heat reaching the 

polar areas which has been estimated 
at about 7% of the total heat reaching 

the entire earth. Such a decrease was 
sufficient to lower the temperature in 
the polar areas enough to produce 
heavy snowfalls over the entire region. 

With the lower temperatures, the 

snow accumulations over the land 
areas gradually built up, compacting 
the lower layers into solid ice. Through 
the centuries this layer of ice built 
up until it is estimated that it was 
from 8,000 to 10,000 feet thick. This 
is shown by glacial scorings on rock 

formations which lie at elevations as 

much as two miles above the level of 

the valley floors. The pressure on the 
ice bed due to the tremendous weight 

of the overlying layers of ice caused 
the whole bed to flow in the direction 

of the slope of the earth’s surface, just 

as present day glaciers in the moun- 
tains flow down the valleys like enor- 
mous streams of congealed molasses 

or asphalt. In time the icy layer had 

travelled until it covered the area 
now known as the Middle West. 

This tremendous accumulation of 
ice affected the polar climate in two 

ways. The ice itself tended to prevent 

the normal rise in temperature dur- 
ing the summer seasons, and it also 
lowered the level of the Arctic ocean, 

because of the large amount of water 
which had been removed and was now 

converted to the glacial ice. The lower- 

ing of the ocean level reduced the 

circulation of warmer water from the 
temperate regions, since the straits 

between Greenland and the two conti- 

nents and through Bering Strait are 

relatively shallow. With the slowing 
up of the flow from the warmer oceans 
and the lowering of the polar tempera- 
ture, the Arctic ocean finally froze 
over, cutting off the supply of moisture 

which had been the source of the heavy 
snows. 

The reduction in the cloud forma- 

tions in turn permitted more sunlight 
to reach the surface of the earth, and 

the ice layers then began to slowly 
melt along the southern edges. The 

weight of the layers of ice in the 

northern regions still caused a glacial 

flow, bringing countless millions of 
tons of glacial debris with it, and fill- 

ing old valleys with the mixture of 
rock, gravel and soil. The water from 

the melting glaciers also began to cut 
new channels, so that the drainage 

pattern of the entire area underwent 

considerable modification. 

This first glacial epoch is known as 

the Nebraskan ice age, from the fact 
that the boundaries of the glaciated 

area extended as far south as the south- 

ern edge of Nebraska, and from the 

Rocky Mountains to the mid-Atlantic 

states. Its exact boundaries are not 

too well established as it was over- 
ridden in many areas by the later 
glaciers which piled huge deposits of 

glacial debris over the Nebraskan de- 

bris. This ice age began about 1,000,- 

000 years ago and lasted approxi- 

mately 50,000 years. 

In the course of many thousands of 
years the glacial mass melted back 

enough to raise the level of the oceans 

to near their former height. The 
raising of the polar temperature 
through the increase in the absorp- 

tion of the solar radiation caused the 

pack ice on the ocean surface to break 
up, so that the water was again ex- 

posed and moisture pickup increased. 

This brought the climatic cycle back 

to the conditions which marked the 
start of the first ice age, and a second 

glacial accumulation was started. This 

second ice age was supposed to have 

176 



followed the pattern of the first ice 

age, and is known as the Kansan ice 

age. It began about 750,000 years ago 

and lasted for almost 100,000 years. 

The glaciated area extended from 

Kansas City and St. Louis eastward, 
although it is thought that the chief 

area from which the ice flows started 
was located west of Hudson Bay. This 

change in the source of the glaciers 

is best explained by a shift in the 

center of the open seas and a conse- 
quent change in the areas subject to 

the heaviest snowfall. The Kansan ice 

age was followed by an interglacial 
period, during which the 

melted, depositing fresh layers of 
drift through the heavy flows 

of water produced by the melting ice, 

again eroding the surface of the land 

and creating new valleys and drainage 

patterns. 

The Kansan ice age was followed 

by two other glacial periods known 

as the Illinoisan and the Wisconsin ice 

ages. These started about 350,000 and 

125.000 ago, respectively, and 

each lasted for approximately 100,000 

years with a similar interglacial period 

following each period of glaciation. 

glaciers 

and 

years 

The evidence supporting this gen- 
eral theory is varied. For example, 

Greenland, which lies in the same 

sources of the 

North America, is 

latitude as the general 

glacial flow over 

covered by an ice layer at present 
which is about the same thickness as 
that which is supposed to have covered 
Canada and the northern part of the 
United States. Since Greenland is sur- 
rounded by open ocean, the snow de- 

posit has been fairly regular and much 

heavier than presently exists in north- 
ern Canada. The glacial flow from the 
interior to the shore line, where the 
glaciers break off to form icebergs, 
has kept the ice accumulation at a 
fairly constant level. The same condi- 
tion holds for the Antarctic continent, 

where a layer of ice several thousand 

feet thick covers the land area, and 
where heavy snowfall is experienced. 

The levels of the oceans have 
changed in a marked manner. Sound- 
ings off New York harbor have shown 
a submerged valley for the Hudson 
river which extends many miles out. 
This could have been formed only 
when the ocean level was low enough 

to allow the river to continue as a 
stream many miles to the then exist- 

ing shore line. Computations have 
been made which show the glacial 

formations formerly existing would 
have lowered the ocean level about 250 

feet. This confirms the evidence of the 
submerged river valleys. 

The migration of the poles men- 
tioned previously is substantiated by 

(Continued on Page 188) 

Map showing three detour courses of the Mississippi during the ice age. 
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Iineover Bones of Mastodon 

IMPORTANT NEW FINDS IN INDIANA 

Mastodon americanus. Very common in the Southeast during the Pleistocene. 

THE bones of a prehistoric elephant although they are turning black because 

known as a mastodon, which roamed _ of oxidation. He is now also excavating 

the earth many thousands of years ago, a similar, but less perfect skeleton nea 
have recently been uncovered on a farm Rochester, Indiana. 

> ae . , < ‘ so 7 >.> < 

sis ens gr es ema itis “VERY GOOD FIND” , 
: “It will be a very good find because of 

the fine state of preservation of the 

bones,” Cope said, and reported that 
previously only one other mastodon had 

been discovered in Indiana and its bones 

are now in the National Museum is 

Washington, D.C. The newly discovered 

The find is regarded as important by 

geologists and paleontologists because of 

the nearly perfect condition of the bones. 

The animal when alive weighed about 

10 tons, and measured some 30 feet in 

length. 

Vearn Coates, Shelby, Indiana excava 
tion contractor, was digging a lake on 

the farm of Carl Huppert, three miles 
south of Medaryville when the find was 

made. Virgil Hughags, operator of the 

power shovel, first uncovered the skull 

in a peat bog. He at once stopped the 

shovel and Coates immediately notified 

the Indiana conservation department. 
o 

MEDARYVILLE 
INDIANA Fe 

James Cope, director of the museun 

of Earlham College, Richmond, Indiana, 

an anthropologist of note, supervised 

the excavation and identified the bones as 
those of a mastodon. He said that all but 20 MILES 
a few of the bones had been uncovered. —— 

The skull is in a perfect state of preser- Location of Medaryville where Mastodon bones 
vation, and the teeth even are shiny, were found. 
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skeleton is in such good state of preserva 

tion, it seems, because it had been buried 

under the frost line, the skull being at 
least six feet deep. 

The Chicago Natural History Museum 
has given the bones, where even 

tually, no doubt, they will be placed on 

public exhibition. It is hoped that future 

and investigation may _ shed 

some light on the reason why the teeth 
have remained well preserved down 

through all this long period of time. 

This might prove to be important. 
The mastodon a fur bearing ele- 

phant, quite different from the mammoth, 

which roamed the American continent 

been 

research 

sO 

was 

common in many regions of the world, 

including the higher latitudes of North 

America. In the barren ice fields of 

Siberia, it is said that their frozen car- 

casses have been found almost intact, 
being sufficiently well preserved that 
edible flesh was yet present on thei) 

bones. 

Czechoslovak geologists have uncovered 

mass graves of these primeval mammals 
evidently killed by gaseous poisoning, 

during a voleanic eruption, some millions 

of years ago. These giant like elephants 

were near the site of a former lake near 

Filakov, Slovakia, and more than 20 

in cases of bones, including molars large: 

abundance during the Pleistocene geo than bricks and tusks more than 12 feet 

logical age which came to a close some long were collected. 
8.000 0,000 rears ago. JX > ; to 10, yeal igo founted = — 
skeletons of mastodons are found today ; : 
in many museums. Ed. Note: See article “Man and Mas- 

todon in Missouri,” Earth Science, 
FINDS NOT UNCOMMON May-June, 1956. 

While mastodons are now an extinct Picture. Courtesy of “Georgia Mineral 
species of mammals, they were once News-Letter.” 

[ _ T = a 

| 

| 

_ —— 

) ? y) | Kv) bo (7 
4 tS , / \ { | 

| . .) HV) ‘ } | 
be ae } 

| iat 

A | B 

| Len ammaliienns 

A—Mastodon's molar. B—True elephant's molar. Side views (top) after Lucas, 1922 
p 160; crown views (bottom) after Colbert, 1955, p. 412. 

—_— 

ATTENDANCE at State parks and re- 

ated recreation areas in 1959 was the 

heaviest on record, with: visits totaling 
») 255.3 million, an increase of 17.9 million 

over 1958 and more than double the total 

of a decade ago, the Department of the 

Interior has recently reported. Use of 

cabins, lodges, and hotels increased 11 

percent, tent and trailer camping five 

percent, and organized camping one per- 
cent 

—_— 

STATE PARK ATTENDANCE SETS RECORD 

Travel and other data for the Nation’s 

2,433 State parks and related recreation 

in State Park Statistics—1959, 

a 36-page booklet compiled by the Na- 
tional Park Service. Basic data for State 

Park Statistics were obtained in a ques 

tionnaire survey made by the Service at 

areas are 

the request of the National Conference 

on State Parks. Ninety-two State agen- 
cies in 50 States participated in the sur- 
vey. 
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Mysterious Chatoyancy 
by DR. FRANK L. FLEENER 

minerals is one THE color exhibited by 

of the mineralogical “headaches’’—very 

largely because many minerals refuse to 

“play the game” according to the rules 

This results in much confusion of the en 

However, after disregarding 
still 

tire topic 

these 

goodly group to which certain rules apply 

non-conformists we have a 

and to which certain mineral 

adhere 

species 

Minerals may be considered as 

having personalities built up on char 

acters, habits, and reputations the same as 

members of the human family—and upon 

these criteria they can be differentiated and 

classified. Thus it comes about that we 

find that 

stable characters which can be depended 

there are minerals with very 

upon at all times, whose colors are innate 

qualities that never change, one essen 

tial constituent of the mineral being the 

pigmenting agent For instance, the 

minerals that contain copper as an impor 

tant ingredient belong to this group 
Greens from malachite, blues from azu 

rite. This group is known as the idio 

chromatic minerals 

By and large the most prolific groups 

as allo of colored minerals are known 

chromatic. They are the trouble makers 

since they are inveterate borrowers of 

from other their decorative finery min 

erals. In their own rights, allochromati 

minerals are colorless or white when pure, 

but due to their propensity for pigments 

they take on a variety of colors. For ex 

ample, the minerals of the quartz family 

The originals being predominantly clear 

as glass appear as a group in far gaudier 

colors then graced Joseph's famous coat 

Also, to complicate matters, these pig 

ments may appear in all stages, from faint 

tinges, to color so dense as to fairly ob 

scure the host mineral. Our last group 

of colored minerals is one that takes its 

attractive colors not from pigments or 

inclusions but from light effects, and it is 
in this group that we find some mysteries 

that have baffled even the wise men from 

the east with all their expensive gadgets 

For instance, opals, which present to our 

entranced sight an awe inspiring array of 

colors and shades of colors that fairly 

numb our imaginations. We are simply 

lost in wonder and the strangest wonder 

of it all is the fact that the opal has no 

All this breathtaking 

display is nothing but light which has 

color of its own! 

been broken up within the stone and re 

turned to our feasting eyes in all the tan 

The 
cause of this unique phenomenon con 

talizing colors of the solar spectrum 

stitutes one of the mineralogical mysteries 
concerning which no ultimate solution is 

apparent. However, since occluded water 

is always present in a live opal and thi 

stone refuses to show opalescence when it 

is removed we must conclude that water 

is one of the controlling factors 

But at this point we are confronted by 

the fact that a go rd portion of the known 

mineral species contains water and yet 

neither wet nor dry do they show any 

signs of opalization. This quandary has 

been obviated by conceding that the struc 

ture of the material must be made up of 

very thin plates of silicia with the water 

very evenly distributed thru out the stone 

and which when cut across the edges of 

the plates would produce nature's diffra 

This aid of the 

water would produce the desired opales 

tion grating with the 

cent effect 

Opalescence according to the accepted 

definitions consists of a series of milky or 

interior of pearly reflections from the 

stone and is a member of a group known 

as “play of colors Many opals exhibit 

i great variety of internal color which as 

the stone is turned forms a brilliant patch 

work of color or when the stone is ob 

turns and 

This 

umazing color effect is best observed wher 

served from different angles 

follows the incidence of light 

the stone is cut with a curving surface 
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Chatoyancy is another notable member 

of the “play of color’ group. For an 

example we select the mineral crocidolite, 

a well known variety of asbestos, which 

in certain instances becomes metamor 

phasized by the oxidation of the iron of 

its content and by the infiltration of silica 

into and around the fibers into a variety 

known as tiger eye which when cut cabo 

chon or with a curved surface exhibits a 

remarkable chatoyancy, a changeable un 

dulating play of color in the form of a 
band that plays across the face of the 

stone. Chatoyancy is a picture word 

invented by an old French mineralogist 

who conceived it to resemble the shim 

mering streak of light reflected from the 
contracted pupil of a cat’s eye when 

viewed in the dark. Asa rule the shim 

mering wavy line on a tiger eye stone is to 

be noted, concentrated on the top of the 

stone, and extending in a direction across 

that in which the fibers of the stone run 

The chatoyancy appears to be an internal 

reflection caused by the refraction from 

the parallel fibers combined and given 

back to the observer in single plane 

Be it known that tiger eye has no mono- 

poly on this striking phenomenon; ex 

amples of it occur about us in everyday 

life Sun or moonlight falling upon 

slightly disturbed water appear as 

elliptical spots of unusual brilliance that 

move about with the observer always 

pointing toward the horizon These are 

the ° Moonpaths” or ‘Fairways’ of child 

hood tales Moreover in our category 

of mineral specimens there are about a 

dozen minerals that are listed as chatoy- 

ant. I believe it is safe iffirm that any 

translucent mineral that is composed of or 

ludes parallel fibers, tubes, or strings 

t particles will when properly cut into 

1 cabochon show chatoyang These 

minerals do not have to be hard. Hun 

dreds of pounds of satin spar gypsum are 

annually turned into chatoyant beads, 

given a bees wax coating, and sold under 
? 7 mage e nin tiated at o ] 

name ne unin ated at POOd 

MEXICAN AGATE 
MOCTEZUMA—LACE—RED MOSS 

Luna & Sagenite 
Slabbing & Tumbling 
Wholesale & Retail 
Retail list just out 

Wholesale list to dealers 

B. & H. ROCK SHOP 
Granbury, Texas 

See us at Booth Four at the Rockrama in 
Sept. at Decotur, Ill. 

Midwest Gem Trails 
JUST OFF THE PRESS! 

This is the book you have been waiting for. A field 
guide for the gem hunter, the mineral collector, 
and prospector. Hundreds of localities are de- 
scribed and illustrated by June Culp Zeitner of 
Mission, South Dakota . . . The author has visited 
most of the localities described. 

12 STATES COVERED 
Including South Dakota, Minnesota, Michigan, Wis- 
consin, Illinois, lowa, Kansas, Nebraska, North 
Dakota, Indiana, Ohio, and Missouri ‘ he 
first specialized guide book especially for the 
Midwest region 

MIDWEST GEM TRAILS—PRICE $2.00 

OFFICE SPECIALTIES 
2364 No. 58th Street Seattle 3, Wash. 

Exquisite Specimen Agates 
Polished Whole Louisiana C. 1. Colored Agates 

These are very lovely cabinet specimens for 
your collection or a special gift to a rockhound. 

The first time these very colorful agates have 
been offered for sale. Selected specimens are 
$4.50 each, Postpaid. A very lim- 
ited number are available. You 
may return for refund in full 
if you are not satisfied with your 
purchase. Gatoin Ivory, Opalized 

Palm, Florida Agatized Coral. ftir) 

KEN KYTE 
520 East Boston Street Box 16! 

Covington, Louisiana 

LOCALITIES CLOSED??? 
ROCK HUNTING A SAD 

DISAPPOINTMENT ???? 

On your way back, stop af 

THE RILEY ROCK SHOP 
R.F.D. 2, DIALTON ROAD 

SPRINGFIELD, OHIO 

You name it, we have it! Tons of fine cutting ma- 
terial, complete line of equipment and supplies 
always—IN STOCK. 

Mountings - Baroques - Jewelry 
Closed Tuesdays Phone WO 4-1460 

No catalog 
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carving “sands” available were a “yel- 
low sand” made of quartz but used 

only for polishing with a wooden 
wheel, a “red sand” of garnets used 

for carving softer stones such as tur- 

quoise, a “black sand” made of corun- 

dum, and a “Canton sand” of car- 

borundum which is manufactured silli- 

con carbide first produced in 1891. 

The name “Canton sand” was used 

since silicon carbide was first imported 
to China thru this port. “Canton sand” 

is also a “black is harder 
than natural corundum which is crys 
tallized aluminum oxide, but silicon 
carbide more and its 

cutting power more rapidly than 
rundum. The final polishing medium 
was found to be fine silicon carbide 

mixed with siliceous silt, the main 

component of the silt being calcite. 

sand” and 

friable loses is 

ut 

The equipment being used was var- 

ied. The treadle lathe with 

shafts for sawing, grinding and pol- 

ishing was much used. Treadle lathes 
with iron shafts sometimes ro- 
tated by flat belt the 

top of the shaft and down to the two 
treadles. The drilling of was 

accomplished with a shaft rotated by 

bow. The string of the bow being 
wound around the shaft and pushing 

assorted 

were 

a passing over 

holes 

} ‘ 

the bow back and forth rotated the 

shaft first in one direction and then 

reversed the rotation. The shaft was 

tipped with small diamonds. Hollow 
shafts are also used with this drill. 

Besides rotating saws, the wire saw 

was also much used. A steel wire is 

strung between the ends of a bow and 

the bow 1 back and forth Sst) is pushec 

that the wire acts as a cutting tool. 

A large bow with a man on each side 

is used for sawing larger pieces. A 
single cut often required the labor 

of three men for a week, the third man 
being required to feed “‘sand” into the 
cut. Smaller wire used to 
make pierced designs much after the 

‘ 

Saws are 

fashion of a jig saw or are also used 

to enlarge small holes made with a 

drill. 

Of some interest is the technic for 

hollowing out the inside of bottles, 
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such snuff bottles. A hollow drill 

the size of the hole in the neck is first 

used and the drill is worked down to 

what will be the bottom of the bottle. 
The left by the hollow drill 

broken out by one blow if the crafts- 
man is lucky. If not, the core must be 

laboriously ground and chipped out. 
Then a tool with wires which spring 
outwards on the end of it is pushed 
into the hole. The expanding wires 
push the “sand” against the side of the 

hole and the bottle is hollowed out by 

the rotating action of the tools. 

The “sand” is used by mixing with 

water and applying with the finger, 
either to the work or the tool. In some 

cases the tool rotated thru a bowl of 

“sand” to provide a continuous 
supply. Drilling with diamonds 

not require sand, but such drilling was 
done under water to cool the drill and 
the work. 

All of the power required for the 

carving furnished by the arms 
and legs of the workers. There was 

considerable specialization among the 

workers, young boys being used most- 

ly to furnish Older workers 

often specialized in certain operations 
such as carving chains or loose rings. 

Some were expert at polishing, others 
in the making of pierced designs, the 

division of work into various opera- 
tions being much after the pattern of 

specialization in manufacturing in 
this country. 

as 

core is 

wet 

does 

was 

pe wer. 

The origin and age of these modern 

carving methods not known, but 

undoubtedly these technics were used 

in various forms for many previous 
years. The quantity and quality of jade 

carvings made during the Ch’ieu Lung 

period 1735-1796 would indicate the 

use of these methods at that time. Per- 

haps some were used for centuries pre- 
vious to this time. 

are 

To illustrate the more striking re- 
sults of carving technics, 

have been selected. One is a pierced, 

fret-saw type of medallion with sculp- 
tured front and back. The piece has an 

two pieces 

extremely high polish and is white 
jadeite. The Chinese characters in- 
cluded in the design express wishes 
for ten thousand kinds of happiness 



to the wearer. The second piece is a 
hollowed vase with cover and with a 

\\ A 
loose ring on each side of the vase. THE GEOKIT 

The hollowing is unusual in that it is 

oval shaped and follows the outside 
contour very closely. The walls are thin 
and of uniform thickness. The mate- 
rial is white nephrite with a “wet” 
polish—very soft and pleasing. The 
scale of the pieces is small, the vase 
being five inches tall and the medallion 

three inches in diameter 

In addition to being examples of 

carving technic, I feel the two pleces 

belong together and, in a way, sym- 

bolize youth and maturity. The bright, 

shiny medallion with everything on 
the surface and its seeking for happi- 
ness is like youth. The vase, with its 
delicate balance on its base, the more 
varied and richer detail in the loose LABORATORY-FIELD KIT 110A 

rings and in the Foo dog finial on the 

lid is more symbolic of experience, and e® A custommade, zippered, profes- 

the finding of a balance among the sional peggy a i cay ons 

stresses of life. The careful hollowing your breast pocket and holding 

seems to indicate all of life does not instruments firmly in place 

appear on the surface and that there is @ Sensitized Alnico magnet designed 
to detect the slightest magnetic 

an inner life. The two pieces symbolize , , properties of a mineral 
the different characteristics of youth @ Imported microknife with two 

and maturity. stainless steel folding blades 

For me, this symbolism provides an @ Dual streak plate. 
additional value over and above the @ French bronze blowpipe. 

worth of these two pieces as examples @ Reverse forceps. 

of the jade carving art. @ Tempered steel pick 

_ @ Ten-power doublet 

@ Platinum wire. 

e e @® Spill I I I ] ethylene icid 

Fine Minerals bottle 
@ Lab-Field 1 é pad 

for the Dana Collector iii a a a aaa 
ompass and drafting pencil. 

Specializing in crystallized minerals, Price: TWELVE DOLLARS 

Franklin, N.J. minerals, and micro- PS ae PS —— 

mount material. GEOSCIENCE INSTRUMENTS 
| } 

ALSO PRODUCES 

JOHN S. ALBANESE PELLON Polishing Discs 
P.O. Box 221 Union, New Jersey AND 

| CORUNDA Fine 
SPECIAL OFFER, GEM ROUGH | Polishing Aluminas | 
Shattuckite, Ariz. ..... .. 5.00 Ib. Me a ee eee ee 

ng Ag “Specie 3S te. Geoscience Instruments 
ioe — Corporation 

THE VELLOR CO. 142 Maiden Lane, New York 38, N.Y. 
P.O. Box 44(ES), Overland, St. Lowis 14, Mo. 
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Book Reviews 

PENNSYLVANIA PLANT FOSSILS OF climate system. The two chapters on 

ILLINOIS, by Collinson and Startvedt surface- and ground-water hydrology 

Educational Series No. 6, Illinois State are new with this edition, also a fascinat 

Geological Survey, Urbana, Illinois ing chapter “The Earth’s Crust.” In spite 

A Field Book of 36 pages containing of the legends concerning continents ris 

highly condensed information on the Ca ng from the sea or sinking into it, the 

boniferous Flora of Illinois This pam author cites evidence to show that ou 

phlet is exceedingly we istrated, and continents and ocean basins have endured 

gives quite adequate descriptions for the throughout all recorded geologic time 

average collector and have not exchanged place S DY Cl istal 

It is especially suited for those who warping. 
visit and collect in the Braidwood-Coal For the classroom students and instruc 

City area of Northern Illinois, and elss tors, there are eview questions follow 

where where coal measure fossils are to ing each chapter, twenty pages of bibliog 

be found raphy, and an index. text is replete 

Since no price is quoted in the booklet, with photographs and excellent drawings. 

it is assumed that single copies may be 

had free upon request addressed to the ELEMENTS OF CRYSTALLOG 
State Geological Survey, Urbana, Illinois RAPHY AND MINERALOGY. F. Alto 

Wade and Richard B. Mattox, Professors 

PHYSICAL GEOGRAPHY. Second Ed of Geology, Texas Technological College 
tion. Arthur N. Strahler, Professor of Harper & Brothers (Geoscience Series) 

Geomorphology, Columbia University 1960. 332 pp. $7.50 

John Wiley & Sons, Inc. 1960. 534 pp In 1912 Friedrich, Knipping, and Laue 
$7.50. : ' y+ ’ proved that X-rays are diffracted by 

Professor Strahler define his subject crystal gratings Sine that time <« Vs 
as the study and unification of a numbe tallography (the science of the inte 
of earth sciences which give us a genera atomic arrangement of all solid matter), 
insight into the nature of man’s er which had begun as a _ subdivision of 
vironment. We are daily exposed to th physical mineralogy, is now almost as 
elementary principles of physical geog important in chemistry, biology, a1 
raphy through such phenomena as_ other sciences as it is in mine alogy 
climate and the change from daylight to How important crystallography is eo) 
darkness. As an educator, the autho sidered to mineralogy bv the present 
claims, with logic, a major place fo authors is indicated by the fact that the 
physical geography in the curricula of wrote this book as a text for a t 
liberal arts colleges semeste course in which crystallograph 

Few of us are so et! grossed in every would be studied almost exe usively I 
day living that we do not occasionally the first semeste and descriptive n n 
pause and wonder why things about us eralogy in the second 

are as thev are Many if the answers In the section on crystallography, mit 
are in Professor Strahler’s book, i.e., why erals are used when examples are cited 
it is cold in winter and warm in summer, but the fundamental concepts suc] 
the reason for tides, eight 1 ofs why Symmetry ind the « nstancy f nte 
the earth is round, evolution of the cor facial angles are applicable to all solids 
cept of standard time , ete The chapte ! n classificat nm of crysta 

In this book there is als meat for nto their six different systems is wel] 
those who have long since mastered the illustrated with drawings. The principles 
minor mysteries listed above and have of crystal chemistry are exemplified by 
gone on to the universal pola stereo detailed eferences to the silicate mi? 

graphic grid systems and the Képper erals 



The authors descriptive 

mineralogy through chapters on physical 

and chemical properties of minerals, and 

follow it by a 

proceed to 

concise summary of eco- 

nomic mineralogy and an _ interesting 
chapter on genetic mineralogy and min 

eral associations. 

There is a notable paucity of refe 

ences. There is a good mineral index 
} besides the general index 

GEOLOGY OF THE INDUSTRIAL 

ROCKS AND MINERALS. Robert L. 

Bates, Professor of Geology, Ohio State 

University. Harper & Brothers 

science Series). 1960. 441 

who has chuckled over the 

Public Eye” in 

a ithor, Di 

book. This 

appearance of the 

itten to fill the 

reasonably comprehensive 

(Geo 

pp. $10.00. 

Anyone 

column “Geology in the 

GeoTimes knows that its 

Bates, could not 

is confirmed by the 

present volume. It was w 

need for a 

text in teaching the 

the nonmetallics. 

write a dull 

economic geology of 

A familiarity on the 

reader’s part with common geologic terms 

and concepts is assumed. 
Many of the authoritative books or 

nonmetallics tend to emphasize technol 

yy rather than geology. Many are 
weighted toward a specific subject with 

which the author is familia Dr. Bates, 

in contrast, has emphasized origin, occu) 

ence, and geologic interrelations of non 
general. In order to 

this broad field, it was necessary to draw 

metallics in 

from many sources. He thus serves pri 

marily as a collector, evaluator, and 

arranger of the work of many others. 

The ord of treatment is gneous, 

metamorphic, and sedimentary wks, 

and igneous, vein and eplacement, 

metamorphic, and sedimentary minerals 

Thirteen rocks and twenty minerals are 

liscussed most f then I n U nited 

States de posits 

A LOVELADY REFERENCI 

OF NATURAL GEMSTONES 
and published by Lee R. Lovela 

1960. $1.25 

CHART 

Compile | 

dy, Doug 

las, Arizona 

This chart, 38” x 23”, is 1andsom 

and handy source of useful data to hang 
on a library or workshop wa No less 

than 102 natural gemstones are listed 

vertically, and 20 properties or specifi 

scale values are listed horizontally after 

each. The gemstones range from the 

familiar jasper, coral, and agate to rare 
forms such as rhodonite and enidote. Be 

sides chemical formulae (an adja 

umn “Composition” spells t 

dioxide” in case SiO, is not transl: 

the chart shows hardness (Mohs’), frac 

ture, optic character, specific gravity, 

cleavage characteristics, etc. 

Mr. Lovelady lists 17 well-known au- 

thors, with titles, on whom he has drawn 

for compilation of his Chart. 

ROCK POLISHING FOR EVERYONE. 

John Willhammer, author and publisher 
32 pp. 1960. $1.00. 

Mr. Willhammer began to polish rocks 

only after he had acquired experience and 
a perfectionist’s skill in machining steel 

and metals. His book encourages 

the beginner by listing and discussing 

the few really essential tools needed. Al 

though his advice on sawing and grinding 

is applicable to most rocks, the fascina 

tion which Michigan Petoskey stones hold 

for him shows through early in the book. 
To overcome the difficulty of polishing 

these stones, which are relatively soft but 

other 

contain irregular hardnesses, the author 

recommends velvet as a polishing mate 

rial. 

INTRODUCTION TO SOLIDS. Leonid 

V. Azaroff, Associate Professor of Metal- 

lurgical Engineering, Illinois Institute of 

Technology. McGraw-Hill Book Company. 
1960. 460 pp. $9.50. 

The author, that 

the majority of solids of practical impor 

have in that they are 
crystalline. It is logical, therefore, to use 

one thing, says the 

tance common 18 

crystallinity as a framework within which 

to discuss the nature and properties of 

solids. Our knowledge of solids has 

advanced a'ong many fronts in recent 

years. As late as 1912 the Braggs in 

England first determined by means of 

X-ray diffraction spectra the atomic 

irrangements in a large number of solids. 
The two wave-length 

made 

has 
possible magnifications as high as 

a hundred million times. 

mic! oscope 

The author begins with an outline of 

the mathematical rules that govern the 

formation of crystal structures and the 
properties of periodicity 

Data common to all 
presented 

and symmetry. 
crystals are further 

under headings of Structure 

(Closest Packings, Voids), Atomic Pack 

ings (Pauling’s Rules), Mechanical Prop 

erties (Plastic and Elastic Deformations), 

Formation and Transformations in Crys 

tals, and the Bonding of Atoms. 

Finally, in days of increasing 

specialization we are glad to note that 

Dr. Azaroff took pains to express himself 

these 

clearly and to relate his study of crystal 

patterns to the “simple elegance of the 

patterns”’ to which nature conforms. asic 
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SHOPPING for PRICE? 
immediate Delivery—Prepaid 

No. | BELL CAPS 7 Point Gold or Rhodium Electroplate* 20¢ doz.; $1.80 gross 
No. 6 BELL CAPS Tiny. Gold or Rhodium Electroplate* 20¢ doz.; $1.10 '/2 gross; $2.00 gross 
No. 7 BELL CAPS Mission Bell (no fingers) Nickel or gilt 60¢ gross 
No. I! EARWIRES Plain Half Ball Split drop 

Nickel or gilt 50¢ (12 pr.); $1.40 '/2 gr.; $2.50 gr 

No. 13 EARWIRES Fancy Star Split Drop. Gold or Rhod. Electroplate* $1.00 (6 pr.) $1.80 

{12 pr.) 
No. 17 EARWIRES Pierced Sterling Silver* 

No. 17 EARWIRES Pierced Gold Fill* 

50¢ (12 pr.); $1.40 '/2 gr.; $2.50 gross 
45¢ (12 pr.); $1.20 '/2 gr.; $2.10 gross 

No. 52 BOLO SLIDES 5” Swivel disk. Nickel or Gilt 40¢ doz.; $2.00 '/2 gr.; $3.60 gross 
No. 80 TIE TACKS '/)” pad and clutch back. Nickel 75¢ doz.; $4.00 '/2 gross 

No. 90 CHAIN Fine Link Gold Electroplate* 
No. 90 CHAIN Fine Link Rhod. Electroplate* 

No. 178 DONKEY Political Charm with ring for hanging 

Gold or Silver Fin.* 

80¢ (10 feet); $6.00 (100 feet) 
90¢ (10 feet); $7.00 (100 feet) 

$1.10 doz.; $6.05 '/2 gr 
No. 179 ELEPHANT Political Charm with ring for hanging 

Gold or Silver Fin* $1.10 doz.; $6.05 '/2 gr. 

No. 207 HEART RING Child's Adjustable. Cement on pad 

Gold or Rhodium Electroplate* $1.20 doz.; $6.60 '/2 gross 

No. 270 PEN, FUNNEL, SWIVEL. Cement to stone base 45¢ each: $4.80 doz 

BAROQUES and PREFORMS 

FREE CATALOG. Al! items marked * add Fed 10% Calif. Residents also add 4% State Tax on 
all items. 25¢ handling charge orders less than $3.00. DEALERS WRITE 

JEWELGEMS by JAY O'DAY 
P.O. Box 1000E 1000 Palms, California 

STEREO WIDE ANGLE 
MICROSCOPE 

See the wonders of your minerals in two 

dimensions. A joy to Micromounters—30 Power 

Full size, Self-illuminating, 30 Mineral Speci- 

mens, Wood Storage Case. $24.95 Postpaid 

MICROSCOPE 

100-750 Power, 3 Turrets, Self-illuminating 

Wood Case, Dissecting set. $12.95 Postpaid 

1200 Power Deluxe 
MICROSCOPE 

2 Eye Pieces, 3 Turrets, 100 Power up, Self 

Illuminating, Dissecting set, Slides, Wood 

Storage Case. $24.95 Postpaid 

POWERFUL PORTABLE 
ULTRAVIOLET UNIT 

The best in its class. Ready to use. Hi-Low from 

2, 537 Angstrom units, Heavy filters, Compact 

case complete with Battery Adapter (No Bat 

teries). $29.95 Postpaid 

B & | Gem Maker 6 36.50, 10 64.50, Fac 

eter $15 Postpaid 

Bruce BARS Linde ‘A’ $2. Said to do the work 

of 1 Ib. of grit 

Tervo’s House of Specialties 
14 Nassau Bivd. S., Garden City, L.I 

New York 

New in 1960... 

MINERAL 

FOSSIL & 

ROCK EXHIBITS 

...and 

where 

to see them 

A directory of 167 U. S. and 12 Cane 
dian museums, large and small, with 

significant geological exhibits 

A big help to the amateur rock hound 

and also to the professional geologist 

Price $0.50 

Send payment with order to 

Dept T-2 

AMERICAN GEOLOGICAL INSTITUTE 

2101 Constitution Ave... N.W 

Washington 25, D. C 
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Midwest Club News 

Mrs. Bernice Rexin, Club Editor 

3934 N. Sherman Blvd. 
Milwaukee, Wisconsin 

EAST OHIO LAPIDARY CLUB held 
its annual picnic at the home of Trudy 
Larson, Burton, Ohio, on July 10. The 
program for the day included a visit to 
the American Metals Institute of New- 
bury, Ohio to view its rock and mineral 
display in its Mineral Garden. On July 
23 the club planned to visit the quarry 
at Clay Center, Ohio. 

CENTRALIOWA MINERAL SOCIETY 
planned to visit Keokuk, lowa on Aug. 
6-7. This area is famous for its interest 
ing and plentiful geodes. 

WABASH VALLEY GEM & MINERAL 
SOCIETY recently viewed a short film, 
“The Earth in Motion,” and then heard 
an interesting talk on “Slab Identifica 
tion,” by Dr. Tranter, who illustrated his 
talk with examples from his own beauti- 
ful collection of slabs. 

MICHIGAN GEM & MINERAL SOCI 
ETY, following a visit to the Paul Frank 
Quarry near North Vernon, Mich., re- 
ported that the calcite found in this 
quarry is absolutely fabulous and few 
of its members have calcite of a 
comparable quality. 

MINNESOTA MINERAL CLUB made 
a late spring field trip to the Blue Hills 
of Wisconsin to collect catlinite (pipe 
stone) and quartzite. Catlinite is not 
suitable for gem material, but it can be 
carved easily and the prehistoric Indians 
worked it into artifacts of great beauty. 
Contrary to popular belief, these arti 

facts were not pipes. 

Seen 

CHICAGO LAPIDARY SOCIETY’S last 
meeting before summer featured 
a travel movie, “Cordilleran Horizons,” 
by Helen and Goff Cooke. The club has 
requested the Cookes to show another of 

their popular movies in the fall. Recently 
the club visited the North Shore Baptist 
Church, 5244 North Lake Wood, Chicago, 
to attend services and hear a talk on the 

Jade Window which was presented to this 

church by the late James L. Kraft. 

recess 

MEMPHIS ARCHAEOLOGICAL & GE 
OLOGICAL SOCIETY recently enjoyed 
a talk on “Indian Pottery,” by Mr. J. E. 
Boone, who also gave a demonstration on 
the reconstruction of pots from sherds. 
Junior members of the society have been 
invited to attend a five-week course on 

“Rocks and Minerals” at the Memphis 
Museum. The course will be based on the 

Golden Nature Guide’s book or 
and Minerals,” 

“Rocks 

CHICAGO ROCKS AND MINERAL 
SOCIETY’S Micro-Hunters Section re- 
minds paleontologists that fossil collec 
tions can be greatly augmented by micro 
fossils and urges them to examine every 
likely-looking specimen in the field with 
a magnifying glass. This is how one of 

its members discovered a collection of 

little “clams” on an otherwise nondescript 
nodule while collecting in the Mazon 

Creek fern fossil area. 

MIAMI VALLEY MINERAL AND 
GEM CLUB reports that Indian pits 
were damaged in the state park at Flint 
Ridge, Ohio when unknown persons 

dynamited the ridge for flint. Dynamit 
ing in a state park is a very 
violation of the law, but visitors to state 
parks are also warned that digging in 
the parks is also prohibited. 

serious 

GRAND RAPIDS MINERAL SOCIETY 
has published for its members a seven 
page list of books available from the 
Grand Rapids Library that are of interest 
to earth scientists and lapidaries. 

KALAMAZOO GEOLOGICAL AND 
MINERAL SOCIETY’S first rock show 
was a great success. The local population 
and visitors from other Michigan clubs 
kept the show room crowded at all times. 
An auction held in connection with the 
show yielded $155.00 for the club’s treas- 
ury. Thirteen new 
during the show. 

members signed up 

EARTH SCIENCE CLUB OF NORTH 
ERN ILLINOIS recently enjoyed a pro- 

gram on “Photographing Minerals,” by 

Mr. and Mrs. Loren Root. Photegraphed 
mineral specimens were shown on a 

screen and later the viewers were shown 

a display of the actual mineral specimens 
photographed. Considerable fine detail 
was shown in the slides that was not 
easily observed in the original. 

DES PLAINES 
ICAL SOCIETY 
demonstration lecture on making “V- 
Lock Jewelry,” by Doris Kemp. This 

method of mounting stones uses no sol- 
der and has unlimited design possibilities. 
It is especially good for 
stone mobiles. 

VALLEY 
recently 

GEOLOG- 
enjoyed a 

making gem 

MICHIGAN LAPIDARY SOCIETY, un 
daunted by distance, recently made a 
week end trip to the Crater of Diamonds 
near Hot Springs, Arkansas. Membe1 
Sylvia Blair found a very pretty .34 
carat, canary yellow diamond with 
sharply defined faces. Seventy persons, 
including members of several other Mich 
igan clubs, made the trip. The group also 
collected quartz crystals at Crystal Moun 

tain and novaculite at Magnet Cove. 

(Continued on Page 190) 
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(Continued tro Page 177) 

magnetic studies of strata of bed 

rock at various points on the earth’s 

surface. Igneous and metamorphic 
rock tend to have magnetic components 
magnetized in the direction of the 
earth’s field as they cool down below 

the Curie temperature or point at 

which they become magnetic. Sedi- 

mentary rock has the magnetic com- 
ponents aligned as they are deposited. 
Thus the direction of magnetization 

of these layers shows the direction of 

the earth’s magnetic field at the time 

of their formation, which in turn gives 

an indication of the path followed 

and the time of occurrence of the 

polar shifts. 

From this theory we may conclude 
that in another 15-25,000 

cooling will be no problem in this 
area, for at that time the opening of 
the polar seas will again permit heavy 
snow deposits over northern Canada. 
These will consolidate to form glaciers, 

which will again start flowing along 

the line of the earth’s slope, and ranch 

may be supplanted by igloos. 

years air 

houses 

This 

future has 

picture for the 
during the 

past year by a second theory for the 
glacial period, developed by geogra- 

phers at Clark University, and based 
upon data collected during the Inter- 

national Geophysical Year. 

rather chilly 
been relieved 

According to this new theory, there 

has been but and the 

glaciation had its limits at the south- 

ern boundaries of the Nebraskan, 

Kansan and Illinoisan till sheets. At 

the time of greatest glacial coverage, 

the ice accumulation was so great as 

to depress the crust of the earth, per- 
mitting the sea to penetrate from the 

Gulf area to the edge of the glacial 

deposit. These seas or bays were kept 
fresh by the enormous outflow of 
water from the melting glacier edges 

Large quantities of stones and boul- 
ders, which had been brought down by 
the glacier, were carried by the ice- 

bergs which broke off from the glacier 

edges and deposited on the submerged 

areas of northern Kentucky, southern 

Missouri and eastern Iowa as the ice- 

one ice aye, 

188 

bergs melted. There were also deposits 

of gumbo clays and driftwood along 

the margin of this fresh water sea, 
making up the strata which have been 

identified as interglacial deposits. 
As the glacier melted back to what 

is designated as the Wisconsin glacial 

boundary, the relief from the weight 
of the ice cap resulted in an upthrust 
of the earth’s crust. This raised the 
bottom of the fresh water seas suffi- 
ciently to drain them and new streams 

such as the postglacial Ohio, Missouri 

and Mississippi rivers appeared. These 
began cutting new valleys. The ice cap 

now terminated on dry land and the 

deposits from the streams of ice water 
now formed outwash plains. The drum- 

lins which began to appear as the 

glacier receded were the result of land 

movements beneath the ice cap. The 

further retreat of the ice cap resulted 
in additional uplifts of the earth’s 
crust, with resultant changes in stream 

lines and alluvial deposits. 

The significance of this new theory 
lies in the fact that it does not neces- 
sarily imply a recurrence of the glacial 
periods, as does the previous theory. 

Much will depend on the character 
and extent of future land movements 
which may or may not give rise to 

large amounts of open water in the 

polar areas, from which moisture can 
be picked up to be deposited later as 
snow in the Arctic and subArctic 
areas of Canada, northern Europe and 

Asia. 

You can buy with confidence 

at the sign of the triangle. It 

HONESTY, INTEGRITY 

FAIRNESS and FRIENDSHIP. 

AMERICAN GEM & MINERAL SUPPLIERS ASSN. 

3657 West 58th Pi., Los Angeles 43, Calif. 

means 

ROCKS AND MINERALS 
(A Magazine for Collectors) 

If you collect rocks, minerals, sands, pebbles, 

crystals, ores, gems, ROCKS and MINERALS 
is your magazine. Founded 1925. Issued once 
every two months. 112 pages per issue. $3.00 
a year (sample copy 60c.) 

ROCKS and MINERALS 
Box 29 — Dept. ES Peekskill, N. Y. 



Monocrystalline 

Speleothems 

By JAMES F. QUINLAN, JR. 
mineral 

The 

mono- 

describe 

Speleothems are secondary 

deposits that are formed in 

terms internally and externally 

ciystalline are introduced to 

those dripstone speleothems—stalactites, 
helictites, stalagmites columns 

which fracture along a cleavage plane 

rather than irregularly. A monocrystal- 
line speleothem consists of an aggregate 
of small crystals, all or most of which 

have a similar optical orientation. Those 

monocrystalline speleothems that have a 

polygonal 

externally 

ing observations 

caves. 

and 

classed as 

monocrystalline. The follow- 

have made: 1) 

Monocrystalline speleothems consist of 

calcite. Some contain minor amounts of 

aragonite and silica. 2) All the cleavage 

planes of a monocrystalline speleothem 
typical calcite rhomb 

whose optical c-axis coincides with the 

long axis (axis of growth) of the speleo- 

them. 3) The tip of most 

line speleothems is triangular. 4) 

ternally monocrystalline speleothems 

may have 3, 4, 5, 6, 8, 10, or 12 sides, 

not all of which are necessarily equally 
developed. 5) Growth striations are 

often present. They are parallel to the 

cleavage plane(s). 6) monocrys- 

talline speleothems consist of a 
crystalline that i 

sheath of either radially 

cite, clay, or perhaps aragonite. In some 

specimens the monocrystalline 

due to precipitation within the central 

tube. In a few other specimens it ap- 
pears that there never was a central tube 

as such, 7) The central tube of some ex- 
ternally monocrystalline 

a rhombic cross-section rather than the 

typical round cross-section. 8) Transi- 

tions exist between monocrystalline and 
“typical’’ dripstone speleothems. A 
tion through a stalactite, for 

may show a monocrystalline 

cross-section are 

peel 

are those of a 

monocrystal- 

Ex- 

Some 

mono- 

core covered by a 

deposited cal 

core 1s 

stalactites has 

sec- 

example, 
cleavage 

while another section an inch away may 

exhibit an irregular fracture and a radial 

structure. 9) Some stalactites have been 

found to consist of twinned calcite crys- 

tals. One of these specimens possesses a 

central tube which is sealed at 
one end. The twinning could have been 

brought about by either the bifurcation 

of the primary central tube, or by the 
union of two adjacent monocrystalline 

second 

stalactites. 10) Some apparently mono- 

crystalline stalagmites exhibit a radi- 

ally mosaic texture in thin section. This 
texture is expressed by the saddle-shaped 
rhombic cleavages of these stalagmites. 

These stalagmites are roughly triangular 
in cross-section. 11) Some monocrystal- 

line stalactites cleave in a plane which 

has six small saddles that occur at the 

periphery of the stalactite and give it a 

stellate appearance. In thin section these 

saddle-shaped areas are characterized by 

off-center optic axis figures. 

The conditions that determine the oc- 
currence of monocrystalline speleothems 

instead of the development of the more 
typical forms are not known. Probably 

the development of monocrystalline spel- 

eothems is directly influenced by: 1) 

Presence or lack of chemical impurities, 

2) Lack of contaminating clay, 3) Drip 

rate of calcium bicarbonate solution, 

4) Rate of precipitation, and 5) Temper- 

ature. 

(This paper was presented at the annual 
meeting of the Virginia Academy of 

Sciences in Charlottesville, Va., on May 

8, 1959) 
soicnniaazaiidiiiniicasng 

HAVE YOU HEARD OF 
LEAVEITITE? 

A NEW name for what perhaps is not 

a new mineral has recently been coined, 

and may now be found in the vocabulary 

of many Rockhounds. They call it ‘leave 

itite’ and no doubt the name will even- 

tually receive wide acceptance. It really 

is no good, so ‘leave it’ lay on the ground 

right where you found it. 

RECOMMENDED READINGS 

“Rockhound Stamps,” by Marguerite 
Utz. Summer issue of The Gravelog. 
Describes many stamps of interest to the 
rock and mineral hobbyist. Even if you 
do not collect stamps, you will find this 
article interesting. 

Large Selection of Fine, Rare, Old 
and Out-of-Print 

Books on Gems 
Precious & Semiprecious Stones—Weinstein $ 500 
Drama in Diamonds—Craig 50 
Idar—Oberstein, 16 large color plates 15.09 
Edelsteinkunde—Bauer 49.00 
Mineral Kingdom—Hand colored plates 

(Kurr) 27.50 

How to Judge Diamonds—Piper 1.75 
Le Gemme Trattato—Aloisi (italian) 12.50 
Quartz Family Minerals—Dake, Fleener 
Wilson 5.00 

Roman Book of Precious Stones—Ball 7.59 
Field Guide to Rocks & Minerals—Pough 3.95 

Watch for another |isting in next issue. Send 
25c for catalogue (Credit on first $5.00 order) 

we Willems 1515-C 
Chicago 

90 
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SARA S FIRELANDS GEOLOGICAL CLUB 

SUPER SPECIAL with's trip t Athens, Obip under. the 
ruldi ‘e of yr. . > *rofessor of 

AUTUMN SAMPLER pena Le i oo crag D Ohio le 

Postpaid $12.50 sity. Members of the club collected many 
& different XL specimens with a min- excellent plant fossils from a layer of 

° ‘ , clay located just above a layer of coal 
imum of 3 sq. in. XLS to each piece in the banks along Brush creek. Dr. 
out of the following: aurichalcite, Blickle then took the group to see a fossil 
barthite, plattnerite, adamite, apa- bed in the making. This is a fan shaped 
tite. calcite. cerrusite & amethyst delta, which Dr. Blickle has been studying 

for years, which has been formed by 
from Durango, Guanajuato & Ma- drainage from a coal mine on the hill 
pimi, Mexico. above it. He picked up leaves from the 

2 |b. specimen of Llano Grande opal- surface of this highly acid (sulfuric), 
‘sed wood from Colombia. South swamp-like area and showed how they 
A . were covered with limonitic travertine 
Merce. and explained that if the leaves are left 

Double Above Sampler (One there, they will in time become leaf f 

for Your Friend) $20.00 sils. 
All teri t- . , : = d. Re. rials a selec ST. LOUIS GEM & MINERAL SOCI 
ed. efurn priviiege guar- ETY is planning a combined show and 
antee on intact materials. auction in the fall. Prizes will be awarded 

Try it. | think you will like for the best exhibits. 

oa ELKHART MINERAL SOCIETY at its 
owells June meeting viewed “As Old as the 

TEXICAN ARTS & CRAFTS Hills,” a new film just released by the 

2205 U.S. 281 Hwy. So. DUdiey 3-2541 Norton Company in celebration of its 
Edinburg, Texas P.O. Drawer 509-E 75th Anniversary. The film opens with 
A ARE AM RNR scenes of roaring mountain streams, 

Os- 

eroded hills and angry seas, showing the 

action of nature’s own abrasive forces 

Capped Baroques It demonstrates how early man shaped 

Highty Polished 

his first crude tools with sand as an 
All stones = #2 Grade abrasive and how abrasives are used 

Extra Small Ya" to %*” — today in our modern civilization 

Medium '2”" to 8’ 15 ea . ae at , . : 
a MID-IOWA ROCK CLUB and the SA¢ 
Clear Quartz White Quartz 

& FOX LAPIDARY CLUB held a Rock 
Green Quarts Rese Quarts Swap session and co-operative dinner for 
Gok reve Red Tigereye sag? 
r ane nee a oo all rock societies in lowa on July 31 in 
tur ose Lfrr . 

G nme ; Ms “ee ar Edmundson Park in Oskaloosa, lowa 
zreen venturine ? tone : . ’ 
Snowflake Obsid = The result was a brisk and friendly ex 

- = _ vo . — ane ¢ p re of i¢ - -~ P ‘ in’ ~ ¢ ra nNaT ev Fy py erate Blue Slaq ‘hange of ideas and rocks and many 1 
friendships 

4 Soldered neckchains 18” 1.00 

2 des. Jump Rings for above chains 10 EVANSVILLE LAPIDARY SOCIETY 
Drop Earwires 15¢ a pr. or 6 pairs for 75 recently made a field trip to Harrisor 

BELL CAPS County, Indiana to collect flint at the 
site where Indians collected it before the 

Smat—<4 Ragere—iitee Costes i a ee white men came to Indiana. The remair 
Medium—7 fingers—Nice desigr 25 a doz > . os 1 
Leite Dinteidmuiition Geniee a e-ian of old Indian pits can still be seen in 

Twin Leaf Bails Caps 10 a doz this area 
Snake Chain Key Rings for baroques 25 ea 

Rock Crystal Hearts faceted, drilled 75 ea RI-STATE GEM & MINERAL SOCI 
isited 

“ choor Quarry near Maquoketa, lowa 
he fossils found in this quarry are from 

Minimum order $2.00, plus Federal Excise Tax 10 

TRI 
. fe ETY OF DUBUQUE recently 

S T 
and postage 

Free Catalogue sent upon request the middle Silurian period, between 360 
a re ws and 320 million years ago, and include 

Ebeling's Gems & Art Crafts fair-sized cephalapods, crinoid stems and 

9704 Vomac Road, Santee, Calif brachiopods, especially the pentameru 
Satisfaction guaranteed or money back if 

Vugs in the quarry often yield pinkis} 
te 

returned within ten days 
calcite crystals which make nice cal 

specimens 
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MICHIGAN MINERALOGICAL SOCI- 
ETY recently enjoyed a combined picnic 
and auction. A caterer was hired for the 
outing so that no member would be cut 

off from the fun by cooking and serving 
duties. 

NEBRASKA MINERAL AND 
CLUB recently made a field 
Buildex quarry nea. 
collect fern fossils, fossilized reptile 
tracks and rain prints. Afterwards the 
club visited Dr. Carpenter’s Museum i1 
Ottawa. 

GEM 
trip to the 

Ottawa, Kans. to 

DES MOINES LAPIDARY SOCIETY’S 
last program before the summer vacation 
period featured “Locations of Rocks 
and Minerals,” by Ray Ruehl. Mr. Ruehl 
described many choice collecting areas in 
the United States and made available, to 
the society, information about many 
other localities. He keeps an index card 

file on such localities. 

INDIANA GEOLOGY AND GEM S0O- 
CIETY made a field trip recently to 

Weisburg, Indiana to collect fossils from 

cuts along the railroad. R. H. Shaver, 
author of “Adventures with Fossils,” re 
ports that when these cuts were new 50 
years ago, an Indiana University pro- 
fessor and his’ students spent two 
summers taking a ton of beautiful Ordo- 
vician fossils from along a _ nine-mile 

stretch of the track. “Pickers” have been 
working here ever since then and it is 

still the best place I Indiana fo. 

trilobites 

Other Societies 

SNAKE RIVER GEM AND MINERAL 
CLUB has arranged a permanent display 
of rocks and minerals in the lobby of the 
Hotel Washington in Weiser, Idaho. The 

hotel also furnishes visitors with dire¢ 
tions to the home of John Class where a 

37-pound agate, thought to be the 

world’s largest, is on display 

MINERALOGICAL SOCIETY OF 
PENNSYLVANIA recently heard James 
Beerbowe rs professo) of geology at 

LaFayette College and author of “Search 
for the Past,” speak on “The Work of 

the Paleontologist le X llustrate his 

points, Professor Beerbo 

he found of a 
ised a fe 

amphibiar ’ 

we 

little-know1 
called diplocerospis, whict ved ?50, 

OU OOO yea S ago. 

OREGON AGATE AND MINERAL 
SOCIETY reports that six clubs in 
Montana recently formed the Montana 
Council of Rock and Mineral Clubs for 
the purpose of exchanging ideas, pro 
grams and speakers. It plans to hold a 
state show in Bozeman, Montana in 1961. 
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IDAHO 

GEM MATERIALS 

Idaho plume agate, Wilchite, Bruneau 

limbs, Carey lace, Nigger rock wood, 

Moss jaspers, Beacon Hill nodules, & 

Queenstone. Choice, $1.00/lb., 5 Ibs. 

for $3.50, plus postage. 

Colorful jaspers, Agates & woods for 

50¢/lb. Minimum 

100 

tumbling, 

$1.00, 

$25.00. 

order, 

plus postage. lb. lots, 

We have tons of choice materials for 

sale. Dealers write for quantity prices. 

STEWART’S 
GEM SHOP 

Boise, 2620 Idaho Street Idaho 

EXCELLENT PRICES 

STARS ¢ RUBIES * SAPPHIRES * TOPAZ 

All cut and faceted 

BLACK STAR SAPPHIRES, from Siam. 

All guaranteed to have good stars. 

$3.00 per ct 

$4.50 

| to 5ct 

5 to I5Sct per ct 

DIAMOND CUT GENUINE RUBIES, from 

Burma and Siam. In round and oval 

shapes. Good blood red color. 

act. or over $20.00 each 

act. or over $45.00 each 

W%ct. or over $75.00 each 

I'/y to 2ct $150.00 each 

DIAMOND CUT BLUE SAPPHIRES, from 

Siam. 

Imm $3.00 each 

Add 10°% Federal Tax on all commercial stones. 

Mail check or money order to 

A-DELL IMPORTING COMPANY, INC. 
1890 CORAL GATE DRIVE 

MIAMI 45, FLORIDA 



POISON DARTS FROM AFRICA 
Smooth, needlesharp and over five inches long. Beautiful, variegated darts are 

usually reserved for human enemy targets. When these darts are dipped in the 

secret poison, their killing power is swift like cobra venom. We offer these 

glistening beauties at 18 for $2—36 for $3.50—100 for $8. If you are a decler, 

you will sell out fast this coming season. Your prices—500 for $36—1,000 for 

$65. As far as we know, there is no other source for such specimens. And you 

get unbeatable prices, too. 

(ALL DARTS ARE SOLD UNDIPPED—STERILE CONDITION) 

WILLIAM HARDY, Box 547 Englewood City, New Jersey 

AT KAYE’S IN NAMPA you will find a large as- 

sortment of Gemstone (rough and slabbed 

Polished Specimens, Minerals, Select Mountings 
Lapidary Equipment and Supplies, Made up 

Jewelry, Books for the Gem Cutter, Mineral and 

Artifacts Collector, and Field Guides. Stop and 

see us at 
C. R. KAYE & SONS 

HIWAY 30 EAST OF NAMPA, IDAHO 

WANT SEND FOR THIS CAT4 
Moke personclized desk sets vse 

Oo she 3 stone, on ontique 

ting small object. Per 
Good sales pros 

ron 

\\ fect for 
pects usir 

driftwood 
° 

4/1 I 

© rf tund 
~ 

HEARTSTONE EnTeRPRISEs 
AUBURN ROAL ° ENECA FALLS, N Y 

3} moteria 

Cat 

25c¢ re 

g region 

at seash re, etc 

g of accessories 
abie 

SARA'S SUPER SPECIAL 
AUTUMN SAMPLER 

Postpaid $12.50 

Mexican Cutting Materials 
including new Durango agate. 
"Llano Grande" opalized wood 
from South America. 

Texas Lower Rio Grande Valley 

"Seaweed" agate. 
| Carved turtle from Mexican 

matrix fire opal. 

| Mexican matrix fire opal, 
cabbed. 

DOUBLE ABOVE SAMPLER 
(One for Your Friend) 

$20.00 
All Materials Hand Selected 

Return privilege guarantee on 

intact material. Try it. | think 

you will like it 

Dowelli 
TEXICAN Arts & 

2205 U.S. 281 Hwy 
DUdley 3-254! 
Edinburg, Texas 

P. O. Drawer 509-E 

Sara Dowell 

Crafts 
. So 

GEMS & 
MINERALS 

The complete magazine for the 
gem and mineral hobbyist 

HOW-TO-DO articles on gem cutting, gem 
collecting, jewelry making, minerals, min- 

eral collecting, micromounts, fossils, and 

MAPPED FIELD TRIPS in every issue that are 

detailed with really complete information 

and directions, plus . . 

JEWELRY PROJECTS with drawings and pic 

that are easy, yet to 

make, also .. . 

SHOW AND CLUB NEWS thot keep you 

abreast of the activities of other rock 
hobbyists all over the country, and it’s... 

PUBLISHED MONTHLY with 12 full issues 

each year, every one 96 pages or over, 

with hundreds of pictures, drawings and 

ads to help and guide you to more and 

more hobby enjoyment. 

Over 19,000 gem and mineral hobbyists al 
ready use and enjoy GEMS & MINERALS. You 

can, foo. . 

ONLY $3.00 PER YEAR SAMPLE COPY—25c 

GEMS & MINERALS 
P.O. Box 687H MENTONE, CALIFORNIA 

tures satisfying, 
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ATTENTION, ROCKHOUNDS 
PLAN TO ATTEND ONE OF THE 

MIDWEST FEDERATION HIGHLIGHTS OF 1960 

THE CENTRAL ILLINOIS ROCKHOUNDS 

ROCKRAMA 
DECATUR, ILLINOIS 

September 23, 24, & 25, 1960 
10 A.M.—10 P.M., Sunday, 12-10 P.M. 

Commercial Dealers, Outstanding Exhibits, 
Cracker-barrel sessions, Interesting Programs, 

Swap & Trade Tables, Demonstrations 

For further information, write to 

Mr. Everett Jones, 4160 Park Lane, Decatur, Illinois 

MINERAL SPECIMENS BOOKS- MICROSCOPES 
ScorrWi ond Calalog 25¢ 

Sern LAN AMS 
440 N. SCOTTSDALE ROAD + SCOTTSDALE, ARIZONA 

~~ 

TOM ROBERTS ROCK SHOP 

Sass. PO.BOX 1445 1006 South Michigan Avenue 
- DONNA, TEXAS “Wabash 2-7085 

— Change In Hours: 
Monday through Saturday 
10:00 A.M. to 5:30 P.M. 

TRANSPARENT 

: PLAST IC EOXES COMPARISON MINERAL SPECIMENS 
70 diferent 1" specimens, $7.00 postpaid. 

Send for semple order of ten, $1.50 postpaid. 
Bery! Chromite Bauxite, Cinnabar, Oarnierite, 

For visible storing, handling and dis- yey ctly abetted.) recap appara 
playing of specimens. Ideal for GEM- specimens for. only $18 SO—any ten for $1.80; any 
OLOGISTS, MINERALOGISTS, GEOL- ania 2 MINERALS: UNLIMITED — 
OGISTS and LAPIDARIES. California — —-B--F,* S. tax. 

WRITE FOR FREE LIST ES-58 ie 

ALTHOR PRODUCTS December issue ad deadline 
2301 BENSON AVE. BROOKLYN 14, N.Y. is October 10th! 
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——C LASS IFIED 

tate: Eight Cents per word, per issue. 

or copies for checking are furnished. 

ADVERTI 

Minimum $2.00, payable in advance. 

Introductory words will appear in CAPITALS 

Ss IN G—— 

No proofs 

When additional capitalization is required, each such word counts as two words 

No charge for name and address 

DIAMONDS: Thousands of fine crystals 
: available. All sizes from small perfect 

Gemstones, Lapidary crystals for micro-mounts to large pe 

CABINET SPECIMENS. We make 

them to orde of any material we have 

Write us your wants. We will quote 

prices. Also have Utah Gem Stones, 
retail and wholesale THE ROCK 

SHOP, Box 11, Green River, Utah. 

WYOMING JADE, gene lal 31.00 

Choice black, olive greer ind phanton 
Vari f tumbling mate 5 Ibs., $1.00 

Good cutting material e, wood, agate 

asper, algae turritella, 25c/lb. Medicins 

Bow agate alagtite for ation with den 

drites, al fluorescent, $1.00 per lb. Fo 

i fish, s 0 ti 20.00 Add postage. 

WITKA’S Hiway West-end, Rock 

g Wy rl } 

DEALERS: Write for wholesale price lists 

on ir fabulous line of nontarnishing 

aluminum chains and findings. If you in 

clude $1.00, samples will also be sent. 

Please include your tax number with let 

ter. R. B. BERRY & CO., 5040 Corby St 

Omaha 4, Nebr 

CRYSTALS, MINERALS, semi - precious 

stones; rough. Pocket ze whetstones. 

Colorful Novaculite f itting. Also 

All Rock Hounds 

CRYSTALS ROCK 

524, Hot & Ark h 

i 

Rock jewelry 
HOUSE OF 

R . Box 

Ss Hwy. 

welcom 

SHOP, 
1 > r 

€ 

+1 no pos gs 

or ) 

IMPORTED GEM MATERIALS. Buy from 

your resident, reputable, and well estab 

lished dealer: Selected tumbling cabo 

chon, and choice faceting materials in the 

rough. Our specialty is still Australian 

Fire Opals. Also everything in cut stones 

uch as Jade, Sapphires, Rubies, Emer 

alds; also Synthetics, etc. Price list avail- 

able, wholesale and retail FRANCIS 

HOOVER, 11526 Burbank Blvd Nort 

Hollyw Calif 

i0 RING SIZE PREFORMS, Plume moss, 

etc. with our list $1.25 nceluding tax 

and postage. Rough slabs, preforms, cut 

stones, and mountings, all at sensible 

prices. HUNTER & SONS, 465 2 
Street, Springfield, Ore 
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fect crystals fo} specimens and cutting 

From 75e each to pe LA 

PIDABRADE, INC Da Road, 
Havertown, Pa. 

$20.00 t 

2407 

Cc 

by 

INDIA IMPORTER has crystal and gem 
specimens for rock collectors; uncut; 
this material not perfect enough for 
gems but will greatly enhance you 
collection; India star rubies from 75« 
to $1.25, moonstones 65c to $1. E. D. 
SKINNER, P.O. Box 4252, Station K, 
Milwaukee 10, Wis 

rRY OUR—Flow Mahogany ering, \ and 

Black Obsidian, 75c/lb. Sheen Obsid 

ian, $1.75/lb. Rainbow Obsidian, $2.50 

lb. Rhodonite, $1.50/lb. Montana Agate, 
$3.00/lb. Oregon Thunder Eggs, 75c/ |b. 
Crazy Lace, $1.50/lb. Turritella Agate 

e/lb. Amethyst, $6.00/lb. Gold Tige 

Eye, $2.00/lb. Blue and _ Blue-Gold 

Tiger Eye, $3.00/lb. Mixed, polished 
baroques, $5.00/lb. See us for Ultra 

Violet Ray, Covington, Frantom, High 
land Park, and Rocks Lapidary Equip 
ment. RUBEY’S ROCKS, 9624 9th 

Ave., Oak Lawn, Illinois 

Minerals, Petrified Wood 

VISIT WEST VIRGINIA’S ONLY MIN 

FERAL MUSEUM, Elder e Re F< 

insbee, West Virginia. Many good minera 
pecimens, X massive, Fl. For sale 

SAND-CALCITE CRYSTALS Those 

amazing and beautiful specimens found 

only in South Dakota. Thumbnail t 

cabinet specimens, 25c up. Minimun 
orde Oc. Brazilian banded carneliat 

agate, $3.00/lb. Bonded rim diamond 

blades, 8 & 10 ch, new, $17.50 and 

$25.00. State arbor size. All plus pos 

tage LEW BOURDON, SOUTH 
BEND ROCK SHOP, 915 Soutt 21 

Street South Bend L5, Indiana 

BRINGS YOt ir beautiful catalog, 3 
Sapphires and piece of Uranium. $1.00 for 
the 

I 

bie D1 plus “3 Ariz } 

ng Galena 

RALS, ¢ 

above, na R es” and 

WHITE MOUN 
Ne Ham] 

of ark! 

MINE TAIN 

hire 
amptor Ww 



SUPER-SPECIAI MOJAVE—agaté Pana ‘ ° 

aint Velen cnare, tete-demes. “aie* Equipment 
travertine green), palmwood, jasp-agate, 

erd-antique. A drear hipment. 100 lbs., 

shipped mixed, $22.50. Sample, $3.50. FOB — _— , ‘ 
Barstow. MORTON MINERALS & MIN- MONEY METER Gold assay kit for 

ING, Dept. E, 21423 Old Hwy. 66, RFD 1, prospector, mineralogist, miner or geol 

Barstow, Calif ogist. (Not sold to minors under 21 
vears of age without written authoriza 

tion of parents.) Enough reagents fo) 

25 assays. MONEY METER is not 
WE ARE MINING—Ger material, palr based on blow pipe test, color test, fire 

wood, jasp-agate, “chapinite” and jasper assay or magic wand. Will extract and 
Shipped ] 100 | $1 50. Samrt ped, mixed, lbs., $10.1 ple separate the gold in your sample and 
$2.50. FOB Barstow. MORTON MINERALS leave it free of impurities for you to 

& MINING, Dept. EF, 21423 Old Hwy. 66, keep in metallic form. Technical back 
RFD 1, Barstow, Calif., 11 les west of ground not required to perform assays. 

Instructions are easy to follow. In Bar tow. 

cluded in the MONEY METER are 
four gold plated rings with a known 

SPECIAL GEM MATERIAL—4 different gold content which may be used to 
nds fror ir mine aa _ saws fo} check you technique and to compare 

ang : ~a Sa ® ante a gold content. Price—$28.50. Price 

ee ae <a. ae <a d ved. $550. DOES NOT include one pound of 

FOB Barstow. MORTON MINERALS & nitric acid required for 25 assays since 
MINING. Dept. E. 21423 Ola Hwy. 66. RFD regulations do not permit mailing of 

Saacieee cal nitric acid. Quality Control Laboratory, 
2606 No. Durfee Ave., P.O. Box 2013, 
E| Monte, Calif. 

GOLD NUGGETS, good color and tex 
ture; ideal for jewelry as specimens. 
State size and weight desired. Satisfac ULTRAVIOLET LAMPS, superior, com- 
tion guaranteed. $3.00 DWT. M.O. o pact, custom-built, from $14.50. Also 

Cashier’s check. SNOWSHOE TROUT accessories, and equipment. Filters, 
RANCH, Avon, Montana tubes, electrical parts for replacement 

or “build-your-own’”’ available. In- 
structive literature free. RADIANT 
ULTRA VIOLET PRODUCTS, Cam 
| PETOSKEY STONE, $1.00/lb.; 10 Ibs cin, Malettn 41. Weer Wau, 

or more, postpaid. Tumbled Wyoming 
mixed agates, jaspers, and wood, 

$4.00/lb. Mexican eye agate, $7.00/lb. 

All tumbler-run are postpaid. Rough, SALT LAKE CITY, UTAH. Drop in when 
slabs, tumbled, grits, some findings. out this way. We have specialized in 

“Rocks” Lapidary Equipment. Oper Equipment, Findings Supplies, etc. for 
after 4 P.M. Sundays by appointment. Rockhounds since 1950. You may pick up 
HAZETT STAMP SHOP, 620 North 

1 l 

your Free copy of Utah locations, or send 
Grant, Bay City, Michigar ; a stamped envelope. However, would rath 

er be blessed with a visit. No catalog 

KEN STEWART’S GEM SHOP, 136 West 

FROM SOUTH AFRICA: Semi-precious mit South Temple, (% block west of Temple 
rals Guaranteed har elected } whe ‘ ~quare). 

] i i ir Pe I 4 

Gol SHR B 2] 

$1.2 Rose quartz, $1.0 B 1 Jasper 
Tin Amazonite. $2.25. Amethyst crvsta MICROSCOPES: Large Stock. All 

$250. Polished stone upplied. Ir makes. New, and Used Completely Re 

e $0.2 ige. Specia built. Send 10c, Stamps or Coin, for 
ints r wholesal. rdet Write listing. Refractive and heavy liquids, 

PARAMOUNT GEMS P. O. Box 74. Parow Specific Gravity Balances, Scientific 
Senth Afr Equipment. LAPIDABRADE, IN‘ 

2407 Darby Road, Havertown, Pa. 

TUMBLING QUALITY GOETHITE! 
You Wl ike his ger material. This SPECTROSCOPE (results like a $30.00 in- 

TUMBLING GOETHITE ROUGH . strument) and illustrated, cloth nstruction 
niv $2.00 per pound, | only é yostpaid. SWEN book 220 pages for quick ore and mineral 

SON & LA I . P.O. Box 161, Chisholm, analysis Both $7.00 SCIENCO, RTF 

Minnesota Arastradero Rd., Palo Alto, Calif. 

195 



Miscellaneous 

DEALERS 
Coles’, “Na 
gemstones, 

specimens, 

offering 

service and prices on sev 

ANNOUNCEMENT TO 
AND SUPPLIERS—The 

tionally Known” for fine 
minerals, Indian artifacts, 

collectors’ items, etc., are 

wholesale 

now 

eral items. More will be constantly 
added for wholesale purchasers. Deal 
ers invited to send the names fo 
present and later offerings. Suppliers’ 
information on materials, ete. invited, 

if priced so we can WHOLESALE to 
others. THE COLES’, 551 S.W. C 
Hiway, Newport, Oregor 

oast 

ASSAYS. $8. Complete, accurate, guar- 
anteed. Highest quality spectrographic. 
REED ENGINEERING, 620-T So 
Inglewood Ave., Inglewood 1, Calif 

NEW FIND in Lewis County, Washing 

ton. Compact fine grained rock from 
strand line of an ancient beach, literally 
filled with tiny Dentalium, Pelecypoda, 
Turritella, and other well-preserved 
fossil shells. Scores to the square inch. 

Slices, squares, and ovals from one half 
inch to two inches thick; all sides and 
edges carefully hand sanded for won 
der, admiration, and study of the con 

trasting inclusions. A unique conve1 
sation piece, paper weight, or addition 

to any collection of the Mineral or 
Animal Kingdoms. Three dollars to 
Twenty Dollars, including parcel post 
FRANK H. WASKEY, Oakville, Wash 
ington. 

FOSSILS, assorted and classified, 15 to 
20 kinds, $3.50 per 100, postpaid 
Penn-age, some Cretaceous. CACTI, 

with true botanical names, 6 for $1.00, 

postpaid; 15 for $2.00. Cultural direc 
tions and list. EXOTIC PLANT COM 
PANY, Olden, Texas. 

nerals LARGEST COLLECTION. Slide f 1 

and Geology Club programs with scripts 

Send 4¢ stamp for rental list. Catalog of 

mineral or geology slides (state which), 

sample and 25¢ credit slip. Postpaid for 

65¢. Come and use our equipment in our 

“Do-it-yourself” lapidary shop. Pay by 

the hour. ROCK HOUND SPECIAL, &8441E 

Bolsa Ave., Midway City, Calif 

MID-DEVONIAN FISH 
cut slabs containing one 

fish teeth 320 million ye 

éach postpaid or 3 for $2.50 postpaid. 
MAHER’S ROCK SHOP, 1149 Park 
way Drive, Columbus 12, O} 

TEETH—Un- 

more small 

ars old. $1.00 
) 

MIOCENE, EOCENE, PLIOCENE 
FOSSILS. 25,000 shark teeth, up to 
5%” long. 125 varieties of intact, fos 

sil shells. Whale ribs, vertebrae, & 

disks. Petrified crabs. 25 different, 
identified Free retail, 

wholesale listing available. MALICKS, 

5514 Plymouth Road, Jaltimore 14, 

Maryland 

fossils, $3.00. 

> classified $2; 15 Pennsyl 
vanian $2.50; 15 Permian $2.50; 15 

$2.50; 15 Devonian $2.50; 50 
Mammal teeth, bones, 

plants; everything in fossils. Send 
postage. List. PIONEER MUSEUM, 
Burnet, Texas. 

FOSSILS: 

1 Ordiviciar 
classified $7.50. 

ORDOVICIAN FOSSILS!  Trilobites, 
Crinoids, Cephalopods, Brachiopods, 
Gast) Bryozoa; you name it, we 
have it. Send for our free price list. 

D. L. BARKER, 2326 Barton Blvd., 
Rockford, Illinois. 

opods, 

TRILOBITES (Phacops), $1.00 and up. 

Fossil collection, 9 different 

mounted on att card, each identi 

$1. Ten different Brachiopods, 

$1.50. Gastropod and Pelecypod, 35c¢ each 

Three different corals, 75c/set. DON H. 

WHITE, Box 181, Ottawa Lake, Michigan 

specimens 

ractive 

fied, $1.25. 

—~<— 

BACK ISSUES OF 

EARTH SCIENCE 

We are overstocked on a number of 

back issues and need badly the space 

for our current files. Many of these 

surplus copies are of the very best 

published 

There are 30 different issues to select 

from, BUT 

WE WILL MAKE OUR OWN 

SELECTION 

ee $1.25 

Twelve Issues......... $2.35 (Postpaid) 

As long as they last—first come 

first 

EARTH SCIENCE 
BOX 1357, CHICAGO 90 

served 
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ARE YOU LOOKING FOR A 

BIRTHDAY GIFT??? 

May we suggest that you seriously con- 
sider presenting an annual (or perhaps a 
3-year) subscription to Earth Science to 
your friends and acquaintances as a 1960 
birthday Gift. 
In this way they will be reminded of your 
friendship six times each year, as Earth 
Science enters their homes. Do not forget 
your Public and School Libraries. Place 
Earth Science on their reading tables. 

1 year $2.50 3 years $6.00 
Name 

Street and No 

City Zone State 

Gift card to read: "From 

EARTH SCIENCE 
BOX 1357, CHICAGO 90 

SUPPORT!! 

Earth Science 
Subscribe Today 

~— 

CHANGING YOUR ADDRESS 
SOON? 

If YOU'LL be moving SOON, give us 
your new address NOW, as far in ad- 
vance as possible. We change your ad 
dress ONLY UPON DIRECT NOTIFI 

CATION FROM YOU 

Present Address 

Name 

Street and No 

Town & Zone Stat 

Effective on my address will be: 

Name 

Street and No 

Town & Zone State 

—_ 

December issue ad deadline 

is October 10th! 

Notice to Advertisers 
Our advertisers are respect- 

fully advised that the adver- 
tising deodline for the next 

issue will be Oct. 10th for all 

NEW ADS. Deadline for RE- 

PEAT ADS and for NEW 

PLATES submitted will be 

October 16th. 

ADVERTISERS INDEX 

A-Dell Importing Co., Inc. 191 
Albanese, John S. 183 
Althor Products 193 
American Gem & Min. Sup. Assn. 138 
American Geological Institute 186 
B. & H. Rock Shop 18| 
Black Light Eastern Corp. 162 
Casa de Ken 193 
Dowell's Texican Arts & Crafts 190, 192 
Earth Science (Subscriptions) 197 
Earth Science (Back Issues) 196 
Ebeling's Gem and Art Craft 190 
Gem Cutters Guild of America 164 
Gems and Minerals Magazine 192 
Geode Industries 198 
Geoscience Instruments Corp. 183 
Hardy, William 192 
Heartstone Enterprises 192 
Jewelgems by O'Day 186 
Kaye, C. R., & Sons 192 
Kyte, Ken 181 

Midwest Federation 193, 200 
Mineral Equipment Company 199 

Mineral Science Institute 197 
Minerals Unlimited 193 

Office Specialties 181 
Riley Rock Shop 181 

Roberts Rock Shop, Tom 193 
Rocks and Minerals Magazine 188 
Stewart's Gem Shop 191 
Tervo's House of Specialties 186 
Van Nostrand Company, Inc., D. 168 
Vellor Company, The 183 
Victor Agate Shop 198 
Ward's Natural Science Estab 164 
Willems, Dr. J. Daniel 189 
Williams, Scott, Mineral Co., Inc. 193 

MINERALOGY 
Offers unlimited opportunity for rock collector or Uranium 

prospector. Make it your career or hobby. We train you at 

home. Diploma course. Send for Free Catalog. 

MINERAL SCIENCE INSTITUTE 
Desk 11 . i898 &. Ontario . Chicago 11 
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2 ALL NEW CATALOGS 
CATALOG 58-59 CATALOG 1960 

OVER 170 PAGES 46 pages of mountings & OVER 70 PAGES of the newest styles of mountings 
findings with new styles never before cataloged and findings in filigree, sterling silver, gold filled 
28 pages »vering geodes, minerals, rough gem gold and rhodium plate. 33 styles of new filigree 
materials and baroques. 84 pages of machinery mountings. Fully illustrated with hundred f phe 
tools, and supplies. 8 x I! size. completely indexed tos. One of the largest catalogs of its kind ever 

and bound with a heavy durable cover $1.00 in published. 8 x ompletely indexed and bound 
stamps or cash postpaid with heavy durable cover. 50: in stamps or coin 

postpaid. 

BOOKS . . . BOOKS . . . BOOKS . . . BOOKS 
Midwest Gem Trails ee $2.00 Lake Superior Agate Book $2.50 
Northwest Gem Trails ‘ congue Gemstones of North America : $15.00 
Colorado Gem Trails ' $2.95 Quartz Family Minerals $3.75 
Arizena Gem Fields ; .$2.59 Gemcraft . ie where $7.50 
The Agate Book ‘ ose one Gem Tumbling .. $2.00 
Gem Hunters Guide $3.95 Arizona Gem Trails $2.00 
Field Guide to Rocks & Minerals . .$3.95 Gem Moterials Dota Book $2.00 

Treasure Map of the Great Mojave Desert $1.00 

/ 4 CATALOGS and CIRCULARS 
hi be GEODES ye = Enclosed please find Please rush my copie 

Y “ay 9 J of the following 

‘n, é Ne ye CATALOG 58-59. Approx. 175 pages of mountings 
0, >5 v fev findings, equipment supplic $ $i. 

Ne < CATALOG = 1960 75 pages of all new mountings and 

“Ss findings 5 
Circular 1633 new styles of filioree 

mountinas FREE 

Circular = 2460 DUR-A-LUX mountings and 

findings FREE 
, , ( 4 BOTH 

se 106 W. MAIN STREET NEW LONDON, IOWA 

r I Situated in S.E. lowa. The biggest little town in lowa 
SS Spr Gateway to the land of Geodes 
KO %¢,. Registered Trade Mark Applied for 
g . COVINGTON LAPIDARY EQUIPMENT 

A NEW BOOK 

$0 YOU WANT 10. START A ROCK SHOP 
. re available 

Valuable r+ mat ‘ er 

R | nd INVALLIARIL E for thace startina | ‘ tow 4 boot ft 

INTERESTING READING FOR ANYONE PRICE ONLY $2.00 

Gem Tumbling and Baroque Jewelry Making 
by the Victors 

Now in 6th Edition 
Authentic and Recognized book of complete instructions 

ONLY $2.00 

ASK FOR THEM AT YOUR DEALER 
or order from 

VICTOR AGATE SHOP—So. 1709? CEDAR—SPOKANE 41, WASHINGTON 

Prepaid in U. S. or Canada. Washington delivery add 8 Sales Tax 
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NEW LOW PRICES! 

SPECTACULAR FLUORESCENCE 
INCREASED PRODUCTION ON 
THESE POPULAR LAMPS 
BRINGS LOWER PRICES RAYTECH SUPER 

Shortwave 59.50 
(was 64.50) 

Longwave 29.50 
(wes 34 50) 

COMPARE! 

* POWER — 10 times as much Ultraviolet as most lamps sold 

® COVERAGE — Alzak reflector and 16 inch filter give wide brill:ance 

* ECONOMY — More Ultraviolet per dollar. Compare with any other lamp 

* LIGHTWEIGHT — Only 5'2 lbs. and balanced 

° CONVENIENCE — Large handle—easily removed for mounting 

LEADING NEW ;.5.....; LAMP 
* POWERFUL Unexcelled in_ its 

class 

<r * CONVENIENT — Well placed com- 
fortable handle and starters permit 
one hand operation 

7 | é ® LARGE FILTERS — Over 8.4 sq. in. 
filter opening. Largest in its field 

ss 

* SOLID CONSTRUCTION —- All 
metal. No light leaks. No rattle. No 

RAYTECH DUAL $29.50 wre 
BC-5 Battery adapter with shoulder © COMPACT — Only 5°x612""x17e” 

strap, as shown $5.75 © ATTRACTIVE — Handsome, dur- 
Batteries 45-Volt No. 202 per set of able 2 coat baked gray hammer- 
two $7.20 tone finish 

Other Lamps Available — Ask Your Dealer — Send For Catalog E 

SATISFACTION GUARANTEED 

ORDERS: Please include 75c with each order for postpaid delivery in USA 

MINERAL EQUIPMENT COMPANY 
HAMPDEN ROAD, SOMERS, CONN. 
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Midwest Federation 

of 

Mineralogical & ‘W 

Geological Societies MID KIWEST 
FEDERATION 

Officers 1960-61 

Floyd Mortenson President Leo Yanasak Vice President 

Bernice Rexin Secretary Regional Vice Presidents 

O. M. Fether Treasurer Verne Montgomery Central 

Ben Hur Wilson Historian-Custodian M. R. Gingery Eastern 

Richard N. Lake Membership Chairman Bernard Dooley Northern 

Russell Kemp Rockrama Director R. E. Brush So. Western 

———————»_ 

ATTENTION: ALL ROCK HOUNDS AND MINERALOGICAL SOCIETIES who 

have not as yet affiliated with the MIDWEST FEDERATION. 

IN UNION THERE IS STRENGTH 

Through affiliation with the Midwest comes the opportunity to 

participate in our Annual Conventions, Rockramas, bulletin ex- 

change programs, and receive information from our committees 

on each branch of the Earth Sciences. 

It is not essential that one belong to a club in order to be eligible 

to join the Midwest Federation. 

You will be very welcome and you will find the advantages to be 

gained far exceed the slight cost and effort expended. 

The Midwest comprises approximately 100 clubs and many indi- 

viduals, and is a branch of the larger American Federation which 

comprises the regional Federations of the U. S. and Canada. 

For further details, contact Richard N. Lake, P.O. Box 361, Chisholm, 

Minnesota. 

EARTH SCIENCE, Official Magazine 

P. O. BOX 1357, CHICAGO 90, ILLINOIS 
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